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PREFACE. 



The preface to a work is very often too much like the Styfe 
of the pompous smiling clerk behind the counter, ewJeavorhig 
with bland visage to dispose of his maker's goods'; or the 
liveried porter at the gentleman's door, all cons^uential 
gmiles, salaams, scrapes and boWs; in fact, too excessively 
polite, apolog(Aical, and condescending; with the fortner of 
whom you are disgusted, and with th6 latter you \io not de- 
sire to parry time, particularly if you a^ hungry and anxious 
to allay your thirst at the anticipated bounteous table of youT 
kind host within ; therefore you desii^ him not to delay, but 
to admit you at once, and conduct the way to the festive 
board, where you can revel in the good things set before 
you to your heart's content. 

With these preliminary observations I might reasonably 
introduce my reader to a perusal of the succeeding pages, 
without further circumlocution ; but such a flagrant departure 
from the customary eoi^ diplomatique would be unpardonablo 
in the extreme, and not lit all in accordance with the flank 
movements of good generalship ; which, while naaking h feint, 
lets the enemy enter the gates of the fortress to feast upon 
what is within? In order, therefore, to obviate the necessity 
of the guest being obliged in his hurry to kick the bland 
clerk, knock down the smiling porter, or batter the bulwarks 
of the fortress, I shall deliver him the key ; briefly saying that 
th« impetus which the last few years has given to speculative 
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4 PBEFACF. 

mining enterprise in Canada and the United States, more par* 
ticularlj in that of oi], and the absence of any unincumbered 
brief compendium of the geology of the Western Province, 
whereby a knowledge of its geology and mineral producing 
formations could be acquired, without a life of labour and vo- 
hxminous reading, as at present ; and the total absence of any 
practical advice or instruction to explorers as to how or whe^e 
the prevailing minerals in any formation may be found ; has 
induced the production of the followii^ pages ; collated apd 
compiled at considerable labour, not only from personal obser- 
vation, extending over a period of many years ; but also from 
the most authentic available sources and records, amongst 
which I must prominently acknowledge my indebtedness, more 
particularly to the various reports of the Geological Survey of 
Canada, by Sir William Logan, and his able staff of assistants, 
extending as they do, over a period of more than twenty years j 
and his condensed report of the same survey in 1863 ; and also 
that very excellent little work of 1864, on the Mineralogy of 
Canada, by Prof. Chapman, of the University College, To- 
ronto, &c. From the information contained in these, and 
other sources, I have, with a liberal and unsparing hand, 
availed myself, in the compilation of a considerable part of 
what follows ; which is not designed as an elementary or tes^t 
book for the use of colleges and schools, but just what it pur- 
poses to be — a brief and comprehensive synopsis of the geology 
of Western Canada, in which all the various formations com- 
posing that part of the Province are classified in the order of 
their respective positions and relative ages ; and their leading 
and distinguishing characteristics (other than fossils) given, 
so that they may be easily recognized by the explorer ; from 
the Laurentian formation, in the north-east, up to the Portage 
and Chemuing Group, in the south western part of Canada : 
with a notice of the economic minerals (and how to find them) 
which pervade each respective formation, and a catalogue of 
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forty-twt> of the known mineral species, and over 400 localities 
in which they occur pointed out, as well as a new theory for 
the origin of petroleum, and its probal)le future supply, and 
how and where to find it, with a brief notice of what might 
be the ori^n ef coaL 

The map of the oil regions of Western Canada, which 
accompanies this work, is preparM on a scale of five miles to 
the inch, and was got up with great care and accuracy, and 
exhibits on a sufficiently large scale each distinct lot and con- 
cession; with all the cities, towns, villages, roads, railroads, 
lakes, rivers, &c, from and including London, Canada, on the 
east, to the extreme west of the Province; and Detroit, and as 
large a portion of the adjoining State of Michigan as the oil 
territory pndbably extends. 

The different formations within that area are distinguished 
upon it by colours; and the main anticlinal axis in which 
(and its subordinates) petroleum may be expected to be 
found, are also marked as bands, from the east, to where they 
make their exit in the western extremity of the Province, at 
the upper end of Lake Erie, &e. 

And on the Geological Map of the Western Province, which 
also accompanies this work, is laid down, not only the different 
localities where the various rocky formations occur, but also 
all the townships, counties, roads, railroads, lakes, rivers, 
cities, towns, villages, &c., up to the present date, with a 
tabular view of ail the railroad stations and their respective 
distances in Western Canada. 

The longitudinal sketch will at once convey a better idea of 
the geographical and geological position of the various stratas 
and formations that compose the superstructure of the western 
part of the Province than any written description. 
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6 FSEKACS. 

In coDdanoD^ boih sections of our IVorince abound in 
minerals of the greatest invportanee in a oommerdal or specn- 
lative point of yiew, which only requires combined capita), 
scientific investigation, skilled labour, and Ameriean enter- 
prisey to develope their unbounded resouarceSy with unques- 
tionably good prospects of handsome realizations on any 
judiciously expended capital for that purpose^ mnd thereby 
make C(mada (me ef the richest mineral prsdwiinff €9mntrU9 
in the w^rld, 

TMRfONTO^ lei May, lafiSu 
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INTRODUCTION. 



The Earth's history, back to an indefinite period, is inscribed 
in the rocky layers and masses of material matter of which 
the globe is composed, and from that period the successive 
changes to which it has been subjected are susceptible of 
intelligible investigation. 

The study of geology is the first step to obtain this know- 
ledge. By studying the forces now in action, the manner in 
which they act, and the effects which they are daily producing 
and the application of the knowledge which these phenomena 
teach, to the explanation of similar effects from the same pro- 
ducing cause in past formations of the Earth's crust, we shall 
be able to understand the changes of which these effects are 
nothing more than faithfully recorded memorials ; and if we 
can ascertain the relative order of time in which these events 
have occurred we shall have a connected, though undated, 
chronological history of all the great changes that have here- 
tofore transpired or taken place in the world's varied and 
progressive stages. 

The basis upon which this reasoning is founded .is the 
analogy between the past and present laws of nature, for, 
however circumstances may vary, the elementary forces are 
ever the same. With what perfect and unerring confidence 
in their invariable uniformity can the i^tronomer predict the 
future eclipse or the returning comet after his long travel of a 
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8 INTBODUCnOM. 

thousand years ; and the geologist, with equal certainty, de- 
scribe the extinct animals entombed in the rocky structure of 
past geological epochs. 

It can thus be shewn that there has been a different distri- 
bution of land and water from that which exists at the present 
time, and that mountains have arisen and again been made 
low in the successive alternate periods of duration that have 
elapsed since the chaotic world assumed its rotundity, so as to 
obliterate all resemblance between the truly ancient and 
modern geography of the surface of our globe. "We can also 
look back through the gulf of elapsed time and see the succes- 
sive races of animal and vegetable inhabitants of the world, 
each different from the other and from those which now exist, 
rising in their generation in uninterrupted series — the begin- 
ning and the end of which are only known to the Creator — to 
fall again, become extinct, and be succeeded by others, to run 
their appointed race and perish in like manner. 

Again, there is the relation of geology to other sciences, 
such as chemistry^ mechanics, botany, zoology, comparative 
anatomy and mineralogy. These relations are those of mu- 
tual dependence. For while chemistry assists us to investigate 
and determine the effects of heat, acids, electricity, &a, on 
mineral subjects, and the action of these substances on each 
other ; and the principles of mechanics enables us to investi- 
gate the manner in which the great agents toater and heat 
effect the removal of materials and elevate and maintain masses. 
Botany and zoology unfolds the wonderful records preserved 
in the form of fossil remains, by the study of which we are 
enabled to perceive, that most of the fossils belong to extinct 
species, and to arrange them in the order of their respective 
groups and relative epochs ; while comparative anatomy aids 
in shewing how, from a bone or fragment, to reconstruct the 
whole animal. And on the knowledge o( mineralogy, geology 
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niTBODtTCnON. V 

is dependent for a visible recognition of the composition of the 
various rocky masses. A knowledge of their mineral consti- 
tuents often enables the geologist to understuid their origin 
and derivative history. 

By being reasonably j>o«^^ in these matters, geology at once 
directs to localities of useful and economic minerals, and 
throws much light upon their origin. It restores many species 
of shapeless organic bodies which have been buried in the . 
earth, and enables the naturalist to fill up many wide gaps in 
the plan of existing creation, and carries back the history of 
the animal and vegetable kingdoms to incredibly remote periods 
of antiquity, and exhibits the plan of creation as it extended 
up through the stream of time. 

According, therefore, to the intimacy of our acquaintance 
with these kindred sciences, so also shall we be the more suc- 
cessful and accurate in our researches and investigations of the 
mineral resources of the Earth. But it is not essential, nor do 
I wish it implied as bmng necessary, that an elaborate study 
or knowledge of these sciences should be entered into or 
acquired for the purposes just stated, but what I do say is, 
that at least a partial knowledge of the majority of them are 
both necessary and essential to inevitable and satistactory 
success in mineralogical pursuits. To the miner this know- 
ledge is of the most essential service, as it often decides on a 
moment's inspection whether certain minerals may or can not 
occur in a given region ; for many valuable minerals are found 
only in a very limited part of the geological series of rocks. 
It also enables the miner to understand the mode of mineral 
occurrence, which may be in layers more or less parallel with 
the rocky strata, or in veins cutting across them, or they may 
be in regular or irregular masses or mere disseminated con- 
stituents of the compassing rock. 
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10 INTBODUCnON. 

The chemical constitution of the Earth comprises sizty-two 
simple Buhstances which are known to chemists, and of these 
only sixteen constitute the greater part of the Earth^s crust 
The other forty-six consist for the most part of rare minerals, 
or are disseminated in very minute proportions through the 
more common and more ahundant suhstances. 

1st. Oxygen is the most ahundant of all the elementary 
substances. It constitutes ^th of the atmosphere. In combin- 
ation it forms }ths of water, and {ths to half of all the solid 
materials of the globe. It enters into the composition of all 
earthy, mineral and metallic bodies. 

2. — Silicon^ called silicic acid and silica. This mineral per- 
manently exists in nature only in combination with oxygen, 
in nearly equal parts, forming silica. Thus compounded it 
constitutes -ff^^^ to /^^ths of the Earth's crust One quarter 
of the Earth is therefore silicon or quartz. 

8. — Calcium exists principally in combination with oxygen 
forming lime, of which it forms about frds. Lime exists mostly 
in combination with ca/rbonic acid, forming carbonate of lime. 
About 7 per cent of the Earth is calcium. 

4. — Aluminum^ in combination with oxygen in equal parts, 
forms alumina. It exists in most minerals and rocks, and 
constitutes |th of feldspar, and about 5 per cent of the Earth's 
crust 

5. — Mdgneiium, in combination with oxygen, it forms mag- 
nesia, of which it constitutes about f ths, and this compound 
forms about ^ths of serpentine, and 10 to 20 per cent of dolo- 
mite, and about 8 per cent of the whole crust of the Earth 
is composed of magnesium. 

6. — Iron, Is never found native except in metioric stones. 
It combines with oxygen, sulphur and carbon, and forms about 
2 per cent of. the crust of the globe. 
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BfTBOPUCTKNT. 11 

7.-—Card(m, S\x parts of caorboa and 16 of oxygen form 
carbonic acid, which forms ^^^^ths of the atmosphere, but it 
is chiefly locked up in a solid state in combination with lime, 
ma^esia^ &c It exists in a free state in coal,^ and it is possi- 
ble it may also exist in a free state in the oil producing forma- 
tions. If not, it is being disengaged and set free by chemical 
action. About two per cent, oi the earthy matter is 
carbon. 

8. — Potassittm exists in nature in combination with oxygen 
fbrmmg potsssa^ of which it constitutes about f ths. Potassa 
is contained in the clay, soil, feldspar, &c., forming about five 
per cent of the unstratified rocks, being about j'^th of the 
feldspar in them, and about one per cent of the Earth^s 
Tolumo, 

9. — Hydrogin forms Jth part of water, and resides princi- 
pally in that element Water exists, not only in the oceans, 
lakes, riyers, and the atmosphere, but is widely disseminated 
in a 9old^ dry timtB m many rocks and minerals. Hydrogen 
constitutes about i per cent of the earthy mass. 

10. — Sodium is chiefl^y found in common salt, albite and 
basalt, and is the next in abundance. 

11. — Sulphur is found in a free state in yokanic countries, 
bat exists in greatest abundance in combination with UMiny 
metals, as lead, iron, copper, &&, as weU as gypsum« In 
minute quantities it enters into all soils, and vegetable as well 
as animal bodies. 

12. — Mdnyanes^ is uniyersally disseminated through all 
rodss and soils, but its yo^ume is not more than Tv^v^ths of 
the whole. 

18. — Chlorine is also uniyersally disseminated, but ^sts in 
greatest abundance in salt, and in the chlorides of magnesium 
and calcium of the ocean* 
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12 INTRODUCnOH. 

14. — Phosphorus is formed in small quantities in the bones 
of all yertibrated animals, in mineral phosphate of lime, and 
in all soils. 

15. — Fluorine exists chiefly in fluor spar, combined with 
calcium, hornblende, mica, and most of the unstratified rocks. 

16. — Nitrogen is generally diffused through the vegetable 
kingdom^ in small proportion, but its principal abode is in the 
atmosphere, and animal bodies. With the exception of nitro- 
gen, all these sixteen simple substances exist chiefly or solely 
in combination ; and the other forty-six exist for the most 
part in rare minerals, or are disseminated in very minute pro- 
portion through the more common substances. Many of these 
binary compounds unite together again, and form salts or ter- 
nary compounds, such as the carbonate of magnesia, sulphate 
of lime, the silicates of potash, of soda, of lime, and other bases. 

The mineral constitution of the Earth is therefore like a 
book, composed of the different letters of the alphabet, formed 
into words, sentences and chapters. So is the crust of the 
Earth composed of many distinct kinds of minerals, which, 
like the letters of the alphabet, being mixed together, consti- 
tute rocks ; and many of these rocks occurring in groups of 
strata, with certain distinctive marks, constitute sentences, 
pages and distinct chapters, as it w^re, in the history of the 
respective formations constituting the Earth^s crust 

Minerals, then, are the alphabet of Geology. There are 
more than five hundred different kinds of minerals in the crust 
of the globe ; and if a knowledge of all were an indispensable 
preparation for the study of Geology, then might the reader 
well despair, and become discouraged in the accomplishment 
of such an arduous task. But Jite only of all these constitute 
about nine-tenths of the crust of the Earth ; and by mastering 
these, with the addition of two or three more in number, will 
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iNTBODUcnoir. 13 

embrace ilfths of the whole structure of the Earth's surface, 
and be amply sufficient lor all ordinary and practical purposes. 

Rocks are of two kinds, differing both in structure and 
origin — ^the 9tratified B.nd the ungtratijied. The stratified 
rocks were deposited from water, and occur in lay en overlying 
the ungi^at\fUd^ and are therefore of more recent origin. 
Hence those which lie beneath, or farthest down, are the most 
ancient; and where two dissimilar stratified rock formations ' 
occur in junction, the one overlying the other, their relative 
age IS obvious ; and by this simple principle of position, the 
relative age of most of the rocks have been determined. The 
un$tratified rocks usually occur in irregular masses, some- 
times overlying other rocks, or in veins running across the 
layers of stratified rocks, or forming beds interposed between 
those strata. Ancient granite and modem lavas are alike 
unstratified, and of igneous origin — the various unstratified 
rocks having been erupted in a melted condition, at different 
periods of the history of the Earth. The unstratified rocks 
which are now being erupted and thrown up from volcanoes 
have their source beneath all other known rocks ^ and it i» 
inferred firom various data, that those of ancient date were in 
like manner thrown up from beneath the then existing rocks. 
Going &r back in the geological history of the globe, we reach 
a period when the oldest stratified rocks rested alone upon the 
granite, the oldest of the unstratified. Nay, we can run the 
mind's eye still further back through the misty gulf of time,, 
to a period so remote that the primitive rocks lay naked, and 
uncovered by any secondary strata, and when all beneath waa 
doubtless immense irregular beds, now forever hidden, but 
which, being subsequentiy covered over, have become the 
reservoirs or great fountains, fi'om whence eruptions of igne^ 
ous rocks took place in after epochs, through the previously 
accumulated secondary strata, whose contents reveal to us the 
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physical structure and lustorj of the Earth, firom the earliest 
period of their deposition to the present time. 

It appears to me that it would be more natural in a historic 
science, to commence at the beginning, in the remotest r^on 
of the past that we am fix upon, and follow down the stream 
of time, recording the sucoessiTe events in chronological order, 
as thej transpire and come under review, than to adopt the 
more customaiy system of bc^nning at the end and running 
hack against the current into the past, to the beginning. 

In accordance, therefore, with the former plan, I shall ask 
the reader to accompany me, at a very remote period of the 
worid, and place himself, in imagination, on one of the Lauren* 
tide Mountains, in the north-east part of Western Canada, with 
his face to the south-west From this point of view, and at 
the time we speak of, you will see a Vast inland freshwater 
ocean, bounded on the north and north-east by the Laurentian 
water-shed, and covering the whole of south-western Canada, 
and a large portion of the a<^oining States, with all our pre- 
sent inland lakes. Let him now run his mind's eye still 
further back into the vista of the past, and see, as it were, the 
former oceanic waters, that covered this portion of the globe, 
gradually subsiding, and the whole continent slowly rising 
from out the mighty deep, where it had been entombed for 
countless ages. Then let him, through the same medium, in 
alter epochs, see the subsequent sub»dence or lowering down 
of the bed of this great inland ocean, just referiM to, and the 
noisy rushing of the waters to its animal and, perchance, vege- 
table clothed bosom, and he will see the probable beginning of 
the vast amount of sedementary strata that has been deposited 
through succeeding and successive countless generations, in 
its bed. Ancient man 1 look again, after the lapse of a mighty 
interval in the stream of time ; and What do you see ? All 
disappeared I sunk, and gone again to the bottom of the great 
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ocean,' saye a few high mountain peaks in the distance, far 
apart, and now no longer mountain tops, but islands, sur- 
rounded by water, and clasped in the close embrace of the 
ocean^s mighty bosom. What now ? Do you see those thou- 
sands of moving islands floating southward over the bosom of 
this great sea ? Whence come they, and what is their mission ? 
O, they are nothing but Leviathan icebergs, from some nor- 
thern continent and frozen sea, sailing southward,, and denud- 
ing the ocean's bed in their grinding course, in search of a 
more genial clime to deposit their rocky merchandize from the 
polar ocean, and become once more a liquid element them- 
selves. Now, my very ancient friend and fellow-traveller 
through the regions of remote antiquity, just take one more 
look before we part, company, it may be forever, and see our 
continent slowly emerging again from under the ocean and 
these monsters of the deep, with the evident marks of their 
destructive action on its surface, to be subsequently clothed in 
rich and luxuriant verdure, and become, in the fullness of time, 
the abode of santient and intelligent man, and behold it as it is* 
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GEOLOGY, OIL FIELDS, AND MINEEALS 
OF CANADA WJEST ; 

HOW AND WHEKE TO FIND THEM. 



The distribution and succession of the rocky and organic 
structure and covering of the earth^s surface is generally 
known and divided into three groups — ^Eruptive, Metamorphic, 
and Sedimentary ; but is also sometimes known as Igneous > 
Acqueous, and Organic — in conformity with the general modes 
of derivative or formative process. • But they admit of another 
and far more interesting classification as well as subdivision, 
based on the long periods or relative ages of their respective 
formations. 

. These formations, groups, and their subdivisions, will be 
briefly treated of in their respective ascending order, so far as 
relates to Canada West ; and it may as well be remarked here, 
that many of the consecutive formations which might litho- 
logically be expected to succeed each other in the ascending 
order of their relative ages, as demonstrated by existing fossil 
remains, are wanting. But notwithstanding this, similar 
geological groups of contemporaneous ages may in the accru- 
ing and accumulating materials of which they are composed, 
be represented in different places by dissimilar component 
parts, such as limestone, silicious and argillaceous, and so on. 
It will be easy to understand this, if we reflect that, at the 
present time, different rocks are being formed at different 
places in as many different localities from as many dissimilar 
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materials ; therefore the compositions of those rocks must be 
also dissimilar, though formed during contemporaneous epochs. 
Beginning with the gneiss which overlies the primative, or 
what is known as the Igneous Formation, and which has 
recently received fi*om Sir W. Logan, the name of the 

LAURBNTIAN FORMATION. 

This is the lowest as well as the oldest recognized formation 
on the Continent of America, and notwithstanding the many 
conflicting theories as to its structure, is of sedimentary and 
metamorphic origin. Its components are^ feldspar, quartz, 
and ndca, which is generally known by the name of gneiss, 
and is in fact essentially the same in composition as the igneous 
or primary cmst of the earth ; but owing to metamorphic 
action its partides are in a different state of aggregation. It is 
in many places interstratified with extensive beds of crystaline' 
limestone, which is, in some places^ beautifiiUy variegated and 
sufficiently oompaet for marUei 

This formation extends from the qoast of Labrador in the 
east, to beyond the mouth of the McKensie River in the N. 
W. Arctic Ocean ; and is bounded on the south (generally 
speaking) by the Gulf and River St Lawrence; the north 
shore of the Georgian Bay to about ten miles west of the 
western outlet of the French River. At this point it trends 
away^ crossing Lake Temmiskimang in the N.S. for an un* 
known distance, and is overlaid on the north by one or two 
ancient formation, of whieh little at present is known. Its out- 
crop to the north from this general easterly line, though being 
at a short distance, is undefined ; but it stretches many miles in 
broken succession along the north shores of Lakes Huron and 
Superior, where it reappears from under the superincumbent 
and more recent formations, and bears away in a general 
westerly direotion to the east ude of Lake Winnipeg, from 
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wfaence it beai»s away to the N.W. through a terra meognitd 
to the mouth Of the McKenzie Rivet at the Arctic Ocean 
There is another extensive outcrop Of this formation connecting 
with it at the Thoasand Islands on the River St Lawrence, 
which covers an area of some 46,000 square miles on the soiitth 
fiide of the St Lawrence, and in the State of New York- It 
extends from the g|eneral southern boundliry above laid dowti. 
to an unknown distance in the liorth, einbracing ah areH in 
Canada 0f over 200,000 square Miles. 

It abounds with totttiy minerlils of great economio impor- 
tance and commercial value, particularty lead, copper; plum- 
bagoj miCja, marbiej baryta, molybdenum, titanic, chromic, 
«pecttlar, ma^n^tio, and black OXide of iron, making Canada 
one of the richest iron producing countries in the world. 

Dhe geologic^ student Will at oiice understlmd that the 
formation abote partially delineated; overlies the Ginnitoid, oi^ 
what is generally known as th^ priihary crtist of the eirth \ 
the particles of which, at or near its surface, during vast suc^ 
ceeding epochs, becoming diseht^ated by the ootnbhled 
agehcy of chemical action, water, and the atmosphere, denuda^ 
tiOn and wearing aWay took place, and the piartfctes of which 
combining with the elements of inotganlc nature, being washed 
down Iby drifts, currents and glacial action to the beds o 
ancient seas Were, by subsequent metamorphic action, and the 
upheaval of ancient continents, conterted into dryland 6f a 
sedimentary crystalihe and compact stratifted structure, tn 
all parts of the World strikihg illustrations and examples m^y 
be fouhd of thie sam^ Slow desiruetive and washing down de- 
nuding process ; but howeveir sisiking and evident the preseni 
results of denudation are, they Were evidently greatly surpassed 
by those of atldent geological epochs 5 but confining otir obser* 
vatibn to reeent effects only, it must be apparent ^ the most 
fiuperficial observer, that a v^st amount of sedimentary matter 
in ftnftuallj Md eteh daily being Wished ddwn, and uadeif 
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process of accumulation in the bottom of our seas, lakes, and 
vaUeys, from the higher lands, by the abrading action of the 
waves against the lake coasts, and the denuding action of 
streams and rivers in their courses from the higher lands. The 
detrital matter thus obtained and accnmi^lated, is deposited, 
or sown as it were, annually and even daily over sea, lake, and 
valley beds, during long and succeeding lapses of duration, 
contributing day by day mat^ial for the formation of new 
sedimentary rocks. In fact the present rocky structure, and 
high lands, worn down by atmospheric agen^, by streams 
and rivers, and the abrading action of the lakes and seas, 
furnish the material for new and other deposits^ which are 
again under pressure, chemical agency, heat, and electro- 
magnetism, converted into the various f(Mrmations of rocky 
structure and sedimentary deposits that encrust our globe. 
For it is now universally admitted on the most reliable and 
incontrovertable evidence, that the various sedimentary and 
other rocks which make up the solid portion of our globe, 
were not formed during one short or unbroken period, (as- 
many over zealous orthodox advocates, who rejecting the 
evidence of those faculties with which their Creator endowed 
them, affect to believe) but were slowly elaborated and 
gradually built up, and pulled down and re-erected by the 
same gradual process, during long and mighty lapses of dura- 
tion. Did they only reflect that the telescope has revealed to 
us stars or worlds, at such a remote and immeasurable distance 
from us^ that light, though travelling at the rate of 12,000,000 
of miles per minute j will take 500,000 years to reach this earth I 
they might arrive at a different and more demonstrable con- 
clusion respecting the age of the earth. Let the curious in 
figures calculate this little problem and reflect upon the result. 
Is there any reason why a more recent birth should be given 
our planet than the world from whence that ray of light emi- 
natedf ^' In the beginning God created the heavens and the 
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earth." Is He constantly creating new worlds f or was the 
work finished in the beginning^ as recorded by the sacred 
historian, and borne out to a demonstration by geological 
facts ? To the reflective consideration that these queries may 
give rise to, I beg to leave them ; and proceed to pick up a 
piece of pebble derived from one of these secondary formations, 
and picture to ourselves the successive stages of its many 
changes and transmutations since its ultimate particles were 
ushered into being, (at a period so remote, that the human 
mind in its present state, can no more comprehend the m^hty 
void in duration that has since elapsed, than it can grasp 
infinity, or the whale drink up the mighty sea in which he 
swims) we can then, in the language of the poet, hear 

** The moaning of the homeless sea, 
The sound of stream, that swift or slow, 
Draws down ^Eolian hills, and sow 
The seeds o^ continents yet to be." 

These atoms in a great measure comprise within themselves 
the elements of their own consolidation, in the form of calca- 
reous or ferruginous matter, which act upon the other sub- 
stances in the manner of a cement, which with the combined 
agency of chemical action, is of itself in many instances 
sufficient to cause consolidation, independent of the consoli- 
dating work of transmitted heat in earlier periods, from 
subterranean depths, or generated amongst deep sediments 
by natural causes, in causing the cohesion of the originally 
loose materials of stratified rocks. These sedimentary depo- 
sits and accumulations, in the beds of ancient seas, have again 
been subjected to many varying and successive alternative 
changes, such as elevation above the sea level, with alternations 
of up-heaval and depression, denudation, tiltitig up, and fractu- 
ring eruptions, metamorphism and cleavage, to enter into a 
discussion of which would occupy too much space, and be out 
of plape iij thj^ yery limited, aijd sljort sketch, which is only 
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designed fts (i synopsis of the Geology of Western Canada, 
illustrative of the accompanying map of the oil regions, and 
longitudinal section of overlying stratifications ; but the proper 
understanding of the foregoing principles of sedimentary de- 
posit and subsequent consolidation is deemed necessary to » 
full understanding of their ongin, oomposition, mid mode 
of structure. 

And I might also observe in this place that so far as regards 
the Upper Province, and particularly certain portions of it 
along and to the south-west of the Laurentian formation, 
there are wantiaig in the geological horizon in many places, 
that more or less unHorm succession of recognized sedimen- 
tary accumulations and marked secondary deposits and series, 
which might from analogy be expected to be found there, 
and to succeed each other with the usual degree of uniformity, 
and which have hitherto, in the old world as well as in other 
countries and places, been one of the finger posts and guides 
to the geological student in the building up and erection of the 
great bulwark of geological science, since the earliest infancy 
of its study to the present time. But uniform succession in 
accordance to relative age never exhibits a complete series in 
ascending order in any one locality. They are only known in 
the following regular f^cending order by a comparison of 
their relative positions at different places. 1st The Primitive 
or Ghranitic Formation ; 2nd. The Laurentian Series ; 8rd. The 
Huronian series (the last two being known as the azoic rocks) ; 
4thf The Silurian Series, and its subdivisions (some of which are 
wanting in many places in Canada) ; 5th. The Devonean Series, 
and its subdivisions ; 6th. The Carboniferous Series and its sub* 
divisions (wholly wanting In Canada West, but partially deve^ 
loped in the Qasp6 district in Canada East) ; Tth. The Pern^ean 
Series, wholly wanting in Canada. These are known as the 
palaeozoic rocks — ^* palaeozoic" is a compound Greek word signi^ 
fying ancient li£^ 8th. The Trii^ssic Series; 9th. The Jurassio 
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Series; 10th. The Cretaceous Series, known as mesazoic or 
secondary rocks ; and 11th. The Cainozoio or Tertiary rocks, 
wholly wanting in Canada ; and 12th and 13th. The drift , 
deposits and modem formati(»is, both developed in Canada. 
Thus Nos. 2, 8, i, the lower part of 5, and 12 and 13 alone 
occur in Canada West, all the others being wanting, thereby 
leaving a great gap or void (which has probably been caused 
by denudation) between our geological horizon in Western 
Canada, and the lowest American series, or coal-bearing fbr- 
maUon — ^see longitudinal sk^x^h. 

The dlstingui^ng peculiarities of the Laurentian formation 
is its general dark grey colour ; its stratification ; and in many 
places its high angular dip ; com;^ations and contortions ; in* . 
terapersed with large beds of crystalline limestone ; and con* 
tabling within its area innumerable small lakes and rivers,, 
which abound with immense quantities of various kinds of 
fish of the finest quality. , 

THE TEMMISKIMANG FORMATION. 

At Lake Tunmiskimang and westward lying on the Gneiss, 
and apparently dipping under the HuroniMi formation, is 
another series, of a compact silidous and argillaceous, fine 
grained, cleavable rocky structure, weathering from dftrk grey 
and dingy olive green, to bottle and sea green. In some places 
the cleavage is very perfect, and the inaterial well adapted lor 
ihe manufacture of roofing slate. It is probable that its 
thickness exceeds 1000. feet It is apparently succeeded by 
a quartzite of pretty uniform character throughout the whole 
mass, which weathers from greenish white to a light yellowish 
brown. It appears to be composed of quartz and feldspar with 
occasional scales of silvery mica. It is in general moderately 
fine grained, but in some places it is coarse and approaches the 
character of a fine conglomerate with pebbles of wl^te t^ran^- 
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parent, quartz. In some places it is well adapted for honestones. 
Its total thickness as determined by the hills of which it is 
composed, and in which it forms horizontal layers, is between 
400 and 500 feet iDhis greenstone extends westward, cross- 
ing the Sturgeon, Maskinongi, Wahnahpitae, and White-fish 
Rivers, and becomes more coarse grained as you proceed 
westward, and whether it is an overflow, constituting the base 
of the upper Huronian, or an eruptive mass in the form of a 
dyke, at a later period, has not been ascertained, in &ct very 
little is known of it That part which came under the writer's 
notice, some 60 or 80 miles north of Lake Nipissing, in 1863 
appeared in many places to assume the character of intrusive 
dykes. It is intersected in some places by large quartz-veins, 
holding sulphuret of copper, and specular iron. The copper 
prevails in small yellow specs more or less throughout the 
formation. The recognized succeeding 

HURONIAN FORMATION 

Overlies the greenstone, and is fi'equently interstratified 
with igneous rocks of a similar character, which are sometimes 
seen to cap the hills where the strata below is nearly horizon- 
tal ; but whether these distinct stratas belong to the same for- 
mation or to two distinct gelogical periods matters little to our 
present purpose, as they are supposed and recognized as 
belonging to the Huronian formation. 

It more or less overlies in broken succession the Laurentian 
series from, about ten miles west of the western outlet of the 
French River, where it enters the lake, to, and for some dis- 
tance westward of. Lake Superior; but is at intermediate 
intervals and in many places wanting, and intersected by 
intrusive rocks ; and in other places is overlaid by more recent 
deposits, supposed to be altered Silurian strata, belonging in 
part to the Potsdam Group, and partly to the Calciferous 
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series of Quebec, to be hereafter described. Its thickness is 
propably about 10,000 feet, but its Northern limit as well as 
its area is unknown. 

The economic minerals found in this formation and the 
OTerlying metamorphic lower Silurian are, copper, lead, zinc, 
silver, quartzose-sandstone suitable for making glass of good 
quality, nickel, cobalt, arsenic, molybdenum, roofing slates, 
uranium, honestones, jasper conglomerate, and gold sparingly. 

The PalsBOZoic formation, as known in Canada West, com- 
prise in asending order, a complete series belonging to the 
Silurian, and part of the earlier succeeding Devonean epoch. 

The Silurian strata will be divided into the lower, middle and 
upper series; Ghazy; Trenton; Utica; and Hudson River, 
Formations and groups. 

THE POTSDAM FORMATION. 

A series of slate rocks and slate conglomerates, resembling 
those of the Huronian, associated with beds of Chert, some- 
times coloured black from th^ presence of anthracitic matter, 
grey and red dolomites, interstratified trap beds, and some 
argillaceous sandstones, all more or less alteredi by metamor- 
phic action, and containing copper, iron, &c. &c., are found at 
Thunder Bay, and especially near the grand falls of the 
ELaministiqua River ; are supposed to belong to the Potsdam 
period. They overlie the Huronian rocks in unconformable 
stratification with these, and hence belong to a succeeding 
geological epoch. If they are of this age, the question arises, 
do they represent a distinct series older than the sandstone 
beds of the East ? Or are they to be considered of the same 
period of deposition ? 

The rocks of this fomu^on which have their development 
or outcrop at Grenville, Lanark, Renfrew, Leeds, and Carlton 
counties ; and in the townships of Pittsburg ; Storrington ; and 
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Loughborough; and west of Knowlton Lake; consist essenti- 
ally of beds of sandstone of various colours, but principally 
yellow, brown, green, red, and white. Some of the sandstones 
are fine grained, and of a purely silicious character, and some 
exhibit hands, or stripes, of variegated colours, and are oocasion** 
fUly interstratil^ed with a few layers of dokmite, or more or 
less impure limestone. 

* The eooAomio minerala of this group comprise good building 
stone, now used in the erection of the Ottawa Parliament 
Buildings; quarizose sandstone, almost firee ftom the ozyd of 
iron, and suitable ibr the manufiusture of glass, and refractory 
sands, and sandstones, for lining sides and floors of furnaces ; 
i^nd, if it has its representatives at Lake Superior, which is oot 
improbable, as before surmised, then native copper, native sil^ 
ver, silver glance, amethyst quartz, sulphate of baryta, &c., may 
be added. In fact recent discoveries seem to confirm this 
view. It is about 110 feet thick. 

The name of this group was gifven by the American Qe^o- 
gists before the geological survey of Canada oommeoced, and 
is derived from Fotsdam near Ogdensburg in the state of 
New York. 

THE OALOIFfiROUS GROUP 

Consists, in western Canada, duefiy of dolomite, or magne- 
sian Umestone, more or less, in many places, impregnated with 
silicious matter, varyix^ from over 40 per cent downward ; 
sometimes interstratifi^ by beds of grey, brown, and white, 
silicious sandstone, alternating in some pU<^es with calcareous 
beds in the same district, which yield a very poor lime. East 
of -the Gneissoid belt| at the Thousand Islands, on the St 
Lawrence, in the counties of Leeds, Greenville, X^mi^rk^ and 
Renfrew, there are ez^tensive outcrops of this formation, con- 
taining ii;i many places important deposits of Galena ; and.it \b 
probable that they imy occur west of the Guei^aoid belt, which 
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crosses the St. Lawrence at the Thousand Islands, in a thin 
band, at the top of the outcrop of the Potsdam series, in the 
Townships of Pittsburg and Loughborough, although no 
posttiye indication of its presence there haye been found or 
identified. 

Although displaced in many looaKties, in Lower Canada, 
from the top of the middle Silurian downward ; and where 
they consist, in their southern extension in the Eastern Towi^ 
ships, and in Gaspe ; of grey, Uack, red, and green, shales ; 
and are known as the Quebec Group, over a thousand feet in 
thickness, and interstratified with beds <^ dark and other 
ootoured dolomites, limestones, and sandstones, weathering to 
chloritic, taloose, and schistose shales ; yet its ^sUiferoua 
evidence places it in its true geoJogioal position. It also con- 
tains epidote, slates, serpentines^ marble, and other analogous 
rocks, in many places holding large deposits of copper ore^ 
chromic and magnetic iron ores, galena, &c 4bc. ; the sandy 
desintegrations of which, forming the alluTial sediments, hold- 
ing a large amount of the black oxyd of iron in fine particles, 
contains, as well as the quartz veins, a considerable quantity of 
native gold. The strata of the upper copper bearing series of 
Lake Superior belong to this group^the lower being generally 
refered to the Potsdam formation. 

They consist of red and green sandstone conglomerates, 
quartzose sandstone, limestone, and shales, and interstratified 
masses of compact amygdaloidal trap, and greenstone dykes ^ 
and the entire formation is generally capped by trap of a ba- 
saltic character. Its thickness is estimated by Sir WiUiam 
Logan at 150 feet in the east to 10,000 fbet in the west. 

These amygdaloidal traps contain agates, amethyst quartz^ 
calcspar, zeohtes, gre^ earth, epidote, specular iron, native 
copper &c. ; but the entire formation is also traversed by a 
considerable number of mineral veinB belonging to two (Ustinct 
systems, some being parallel with the sange of the a^ata^ 
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whilst others run in a converse direction. They consist of 
calc and heavy spar, and quartz, sometimes mixed with zeolites, 
fluorspar, copper, iron pyrites, native silver, silver glance, sul- 
phate of baryta, galena, amethyst quartz, agates ; and Baron 
de Rottenburg asserts the existence of gold in the alluvial de- 
posits, and more particularly in .the sands of a stream on 
Michipicoton Island, and holds that the country there is aurif- 
erous. And why not ? It is in its equivalent that gold is 
found in the Eastern Townships ! 

The more important exposures of these upper copper bear- 
ing rocks, at Lake Superior, occur principally on the south side 
of Thunder Bay, where they form an escarpment of whitcrsand- 
stone, about 200 feet thick, belonging to the bottom of the 
higher group ; also between Thunder and Black Bay, Point 
Porphery, Granite Islet, Edward Island, the mouth of the 
Neepigon River, the Battle Islands, St Ignace, Michipicoton, 
Cape Gargantua, Batchiwanung Bay, and Mamainse. 

THE CHAZY FORMATION 

Occupies a transition position between the underlying Cal- 
ciferous and the overlying Trenton groups, and consists princ. 
ipally of grey, brown, and black dolomites, and bituminous 
shales, and quartzo-calcareous sandstones, exhibiting a highly 
fossiliferous and concretionary structure. It derives its name 
from the town of that name in Clinton County, N. Y. It occurs 
somewhat extensively in the Townships of Nepean, March, 
Ramsey, Huntly, Hawksbury, &c., east of Kingston ; and may 
, appear between the Potsdam and Black river formations in 
Stoirington and Loughborough. It is also largely developed 
at L'Orignal, on the Ottawa ; Pembroke, in Renfrew County ; 
and stretches away in broken succession to the Mingan Islands, 
in the east, and the Sault St. Marie, in the west : but with the 
exception of an e^cposure observed by Mr. Murray of the gep? 
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logical survey west of Little Mud Turtle Lake in the N.E. part 
of Bexley, in the County of Victoria ; and the sandstones of 
Sault St. Marie, and surrounding locality ; their occurrence west 
of Kingston, though it is possible they may be developed in 
many other places, have not as yet been definitely recognized. 
Its economic materials consist of dolomite limestone, in the 
Township of Nepean,'well adapted for, and yielding the cele- 
brated ^^HuU cement;'^ fine grained, grey, and red limestones, 
suitable for the manufacture of marble ; a thin bedded lime- 
stone at L' Original, on the Ottawa River, extensively worked 
for tombstones and other purposes; an excellent sandstone for 
building purposes, near Pembroke ; and good limestone for the 
same purpose from many other localities in Canada West, as 
well as in Canada East It is about 150 feet thick. 

THE TRENTON FORMATION, 

Otherwise known as the Bird^s Eye and Black River Groups, 
occupy a large space in the field of the Geological horizon of 
Western Canada. From certain fossils being restricted locally 
to the bottom beds of the group, a devisable distinction has 
sometimes been drawn as above, and employed in reference 
thereto, thus in a great measure recognizing two subforma- 
tions. The strata comprising both divisions of the entire group, 
is 600 or 700 feet in thickness, and consist almost entirely of 
highly fossiliferous limestone, well adapted for building pur- . 
poses, and usually of a dark grey colour, and occasionally bit> 
uminous, sometimes interstratified with thin calcareous clay, 
and sandstone; but its prevailing characteristic is essentially 
thick bedded limestone, passii^ into thin shaly limestone, somo 
of which are sufficiently fine grained and free, from foreign 
matter, to receive a good polish and be employed as marbla 
and lithographic stone. These suitable for marble occur more 
particularly in the Townships of Pakenham; Gloucester;, 
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Cornwall; Ringsbary; Ozpoint, near Belleville *y Cobourg; Oo- 
booonk Village, in Sammervilie ; Bexley ; und Rama, north of 
Lake Simeoe. The Rama stone is however highly silicious, 
and difficult to dress, but very durable. A thin light coloured 
band belonging to the base of the series, ind which knay be 
fbund in many loealitiea, ttoxA Marmora through Cobokonk, 
and Rama, to Cold Water River, on the Geoi^an Bay, yields 
« good lithographic dtone ; aud in some plaoes> as at Cold 
Water, where it is of a green colour, it has long been used by 
Indians in the manufacture of ornaments and pipe bowls. 

This formation is extensively developed in the Counties of 
Prescott; Russel; Carlton; Renfrew; and Lanark, between the 
8i Lawrence and the Ottawa Rivera, and particularly at the 
City of Ottawa; but they occupy a still greater area on the 
west and north-west of the gneissoid belt before referred to, as 
crossing the St Lawrence at the Thousand Islands. It skirts 
the shore of Lake Ontario as fkr westward as the neighbour- 
hood df Cobourg ; thenee it stretches northward as fiir as the 
1?ownships of Marmora, and Dummer ; thence northwesterly^ 
along the southern outcrop of the Laurentian Formation, to 
the outlet of the Severn River^ on the Geoi^n iBay. lits gen^ 
eral western limit extends fi-om a little west of Cobourg to a 
short distilnce west of CoUingWood, on the Georgian Bay; so 
that Lake Simcoe; Balsam ; Rice ; Sturgeon ; Camerons ; and 
dome other small lakes are embraced within its area, but it 
is mueh covered by drift deposits containing gneissoid, and 
crystaline limestone boulders firoui the Northern Laur^tian 
formation. Its exposures, in proportion to its area, are not 
very humerou^ except at ite base^ contiguous to the Lauren* 
tian, where the lower series are extensively exposed ; at Bea^ 
verton, and the Lake Simcoe Islands, Thorah, Eldon, M«ra, Ag.^ 
where the lower sections of the upper divisions are partially 
exposed ; and at Lake Ontario, where the upper characteristics 
ate partially expoaed^ and appear underlying the Utica Shale. 
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Proceeding westward, furth^ elposured are to be met with in 
many of the islands along the north shore of the Georgian Bay 
and Lake Huron, crossing to the northern side of the Manitou- 
lin Islands^ and finally, after touching several other points, 
disappears on the north pari of St Joseph's Iskttd, at the 
month of St Mary's River. 

THE tTTIOA I^ORMATION 

Appears in broken and detached sections in several places 
in Western Canada, particularly in the immediate Vicinity of 
Ottawa City; and in the townships of Cumberland; Cla- 
rence; and Plantagenet, in the counties of Prescott, and Russel ; 
but is far more extensively developed on the north shore of 
Lake Ontario, from near Cobourg to the township of Pickering. 
From these latter points it sweeps to the nbrtib-west under the 
sup^ncumbent drift, reappearing on the Georgian Bay, a little 
tvest of CoUingwood ; and thence, extending north-westward, 
it appears in a nakrow strip on the Manitoulin Islands, where 
it is very bituminous, dischai^ng nuneral oil; and Anally dis- 
appears on St Joseph's Island. 

Its best exposures are at Ottawa $ Whitby ; under the Blue 
Mountains at Nottawasaga Bay ; at Cape Smyth ; and some of 
the neighbouring islands of the Manitoulin group. It does 
not in any place exceed one hundred feet in thickness in 
Western Canada; but in fiastem Canada, where it Is largely 
developed, it is much thicker. 

Its peculiar and distinguishing dkaracteristics afe it» highly 
fosili&rous and dark brown bituminotis shales, sometimes 
holding anthradtic matter, and occasionally interstratified by 
dark coloured limestones. In CoUingwood, Whitby, and else- 
where, these shales are sufficiently rich in bituminous matter 
to yield profitable returns of mineral oil and gas for illuminat- 
ing purposes, when that matflrial commands the <»dinary 
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price ; and experiments have been made at Gollingwood which 
afforded bj distillation about twenty gallons to the ton of 
shales ; but the discovery and development of the oil springs 
of Enniskillen in the west, and the cheapness of the natural 
material, with which the demand is supplied, has caused those 
distilleries to cease working ; but the time may come, however, 
when these hidden treasures can be profitably extracted and 
made a source of commercial enterprise, at many points of its 
outcrop. 

Its name is derived from the city of Utica in the state of 
New York. 

THE HUDSON RIVER FORMATION 

Is essentially composed of sandstone flags, of a blue and 
green gray colour, weathering brown ; and in Canada West 
is about 700 feet thick. Associated with the bituminuous 
shales of the Utica series, this formation occurs as an outlier 
in the vicinity of the Ottawa City. Its principal development 
however in this section of the Province is along the western 
extremity of Lake Ontario, from the Rouge River in the town- 
ship of Pickering, in the county of Ontario, to the River Credit 
in the township of Toronto, in the county of Peel, underlying 
the city of Toronto ; and on the western shores of the Geor- 
gian Bay, from near CoUingwood to Albemarle, in the Indian 
Peninsula. In the intervening space between these points, 
crossing the Western Peninsula, there are many exposures ; 
particularly at the Don, Humber, Mimico, and Credit; Point 
Montresor, Point Rich, Point Bouchier, in Nottawasaga Bay, 
Point William, Caj^e Croker, &c., and in many of the ^mall 
islands including the great Manitoulin and Cockbum, in Lake 
Huron ; but it is in the main very generally concealed by over- 
lying drifts. It yields good flagging and building stone ; and 
whetstones of fair quality are obtained at the Blue Mountains, 
near CoUingwood; and yellow Ochre in Nottawasaga, and 
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Sydenham ; with claj suitable for the manufacture of red and 
white bricks in several localities. 

This formation takes its name from the Hudson Rir^, in the 
state of New York. 



THE MEDINA FORMATION, 

Begins the middle Silurian s^es, and, skirting the south 
shore of Lake Ontario, crosses from the United States into 
Canada, at the mouth of the Niagra River, and sweeps around 
the head of the lake, under the city of Hamilton, as far eastwurd 
as Port Credit, in Toronto Township, forming a narrow belt, 
consisting of red and green arenaceous, or sand shales, succeed- 
ed by a coarse and somewhat loosely consolidated sandstone 
of a red colour, overlaid by marls and shale beds, striped and 
spotted with gre^ which is again capped by a grey band, 
some ten or twelve feet thick ; the whole bdng about 600 feet 
in thickness. From Port Credit it bears aw»y to the north- 
east for aboot twenty miles, liien diverges to the north-west 
tturough east and west Flamboro, Nelson, Caledon, &c^ follow- 
ing and overlying tiie western margin of the underiying Hud- 
son River FormatiOQc^ through the Indian Peninsula to Cabots 
hetA in the Georgiai^ Qay, and westward to the Manitoulin 
Islands. Building and grinding stones of good quality are its 
prindpal economic materials, and are obtained in this'formation 
at Hamilton, Dundas, Wfterdown^ ij^eoiigetown. &c. The 
succeeding and scarcely separable 

CLINTON FORMATION, 

Consists of a series of beds of green, grey, and red^iales, with 

occasional interstratified limestones, and dolomites. Where it 

overlies the Medina, at the mouth ci the Niagara River, U 1^ 

'only a few feet thidc, b^t increases as it itscends, and sweeps 

3 
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round following the Medina to the north, till reaching Cabota 
Head, at the Georgian Bay, it attains a thickness of 180 feet. 
Further to the west it may be seen at the Manitoulin Islands. 
Exposures of this and the preceding formation are seen along 
the coast, at Gabots Head, Cape Commodore, Owen Sound, 
Nottawasaga, Caledon, Esquesing, Georgetown, Flamboro, 
Dundas,- Wellington Square, Hamilton, Saltfleet, Louth; St 
Catharines, Thorold, Queenstown, and in the gorge of the 
Niagara River. 

From the Clinton outcrops, at Thorold and St Catharines, 
more particularly, a strong water-lime, or cement is largely 
manufactured and of a very good quality. 

THE NIAGARA FORMATION 

Consists, at its base or lower parts, of about twenty feet of 
of dark grey limestone, succeeded by a considerable thickness 
of dark bituminous thin bedded limestone, or calcareous shales, 
which are again overlaid by thick bedded limestones, also of a 
bitumineus character. At the Falls, the calcareous shales are 
about 80 feet thick, succeeded by the thick bedded strata, 
which is about the same thickness, and over which the cata- 
ract breaks, making it 160 feet at this locality, though at 
others it is found to be greater. 

This formation is well displayed at the Falls, and along the 
gorge of the Niagara Biver to Queenstown, where.it forms an 
abrupt cliff or escarpment easily recognized, and thence extends 
westerly, firom that locality, to the west of Hamilton, where it 
turns, forming an acute angle or elbow on its eastern side, and 
nearly a right angle on its west side ; and widening out as it 
extends to the north east, turns again, and bears away to the 
north- west, gradually decreasing in breadth, till with slight in- 
terruption in its progress or elevation, it enters Lake Huron, 
\^ the Indian PeninsuUL west of Cabbts Head ; thus traversing 
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and underlying parts of the counties of Lincoln, "W*entworth, 
Halton, Peel, Simcoe, and Grey. It also constitutes Fitzroy 
Island, the Flower Pots, &c. ; and the southren portion of the 
Manitoulin Islands, where it turns to the south-west and ex- 
tends along the western shore of Lake Michigan. 

Both the shales and limestones contain thin bands of 
gypsum, and the cavities and fissures of the limestone, in many 
places, contain crystals of calcspar, pearl-spar, gypsum, blende, 
galena, &c., but I am not aware that either of the latter hare 
l^eenifeund in su&cient quantity in any place in tlus formation 
to be of commercial importance — ^though it may yet be dis^ 
covered. 

In connection with this formation, it may be mentioned, that 
strata of apparently the same age as that of the Niagara group, 
and having the same charact«istics, have been discovered rest- 
ing on the so-called. Lower Huronian f'ormation, at Lake 
Temmiskimang, on the north s;de of the great Laurentian 
water-shed, near the head watery of the Ottawa Elver. But 
as the geological structure of that part of Canada is com- 
paratively little known, I «hall confine myself to a mere men- 
tion of the fact, with the hope that, when the "more important 
and pressing demand of the settled and known economic por- 
tions of our country is attended to by our excellent geological 
staff, it will receive due attention. 

In western Canada however, its outcrops and exposures are 
well developed in the following placeSn-Niagara, Queenston, 
Thorold, Hamilton, Ancaster^ Dundas, Kockwook, Belfon- 
taine, Caledon, Mon,(^ Maimer, Nottawasaga, Artemesia, and 
Euphrasiia, where there are many high cliffs, particularly at 
Nottawasaga and Beaver River; Owen Sound; Cape Paulet, on 
the Georgian Bay, to Cape Chien at Cabots Head, where it 
overlies 180 feet of tbe Clinton formation. 

It is about 200 feet thick and jields excellent building stones. 
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THE GUELPH FORMATION' 

Succeeds the Niagara formation, and its rocks are largeijr 
developed in the neighbourhood of Guelph and Gait They 
have not been traced beyond the limits of the Pi-ovincie^— hence 
the local name. — They consist of dark blrown very bituminous 
dolomites, succeeded by a mass of whitish coraline dolomites, 
which in some places are not crystalline, as at the ({Uarry near 
the right bank of the River Speed, about half a mile above 
Guelph. They follow the more western outcrop of the Niagara 
formation, and are supposed to be lenticular shaped, thining 
out to the west in Lake Huron, before reaching Michigan in 
the West, and in the neighborhood of Ancsastei'iu the east^ With 
h central thickness of abdUt 160 feet 

ltd principle exposures are near Guelph j at Elora, icm the 
Grand and Irvine Rivers, where its vertical cEflfe are over 80 
feet high ; ikt Hespeler, on the branch of the Great Western 
Rail Road ; at Preston ; Gait ; Dumfries, and sereral other 
places. 

It supplies excellent stone for building purposes ; and Com- 
pletes the middle Silurian series, 

THE ONONDAGA FORMATION 

Forms the lower subdivision of the upper Silurian Series, 
which however only contains the Onondaga and Lower Helder- 
berg formations. It (irosses th6 Niagara River at the village Of 
Waterloo, and can be trSrced Westward from Lot No. 8 in the 
^th, to Lot No. 23 in the 2nd Concession ot the Towiiship of 
Bertie ; thence, sweeping round toward the shore of Lake ferie 
behind Cape Albino, is again traceable from Lot No. 15 in the 
8rd Concession of Humberstone, to the Welland Canal, on Lot 
No. 26 in the 2nd Concession of the same Township ; thence 
stretching a^av to the North West, it follows the general outr 
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crop of the Magara fmd (xvelph Formations, to the neighbor- 
liood of the mouth of the Saugeen Riyer, at Lake Huron, 
crossing portions of the Counties of Welland, llalcUmand, Brant 
Oxford, Waterloo, Perth, and Bruce ; but along its whole course 
is, in m^ny places, mqeh eeverecl over bjr drift deposits. It is 
next seen at the Island of tfackiaa^, an4 on the |b4|oiiiing coast 
of Michigan. 

This formation so largely deyeloped in the State of New York, 
:and containing the salt wells of that state, is conaidere<| to be 
of chemical origin, and consists iBSS^tiall^ of t}iin bedded 
dolomites, usually of a yellowifih eolonr, which are sometimes 
blwe, and green ^rgillaeeons, with aissoeiated lenticular an<| 
4omerlike masses of gypsum. Many of the strata, both above 
and below the §ypsnn» contain such a proportion of clay as to 
make it suitable for a hydraulic cement. 

The exposures of this formation in Canada, so iar as exanii- 
ined, appear to belong prindpaljly to Its upper portions, from 
the summit to a little below the gypsHia bearing beds. These 
gypsum bed« sometimes extend for a quarter of a mile, but 
^ave always been found on working to be lenticular in form, 
and to generally dwindle away, tiU the upper mi underlying 
strata come in contact ; and this peculiarity often ^es rise to 
movinds on the surface which indicates the probable presence 
of gypsum benes^th. 

Feeble saline and sulphurous springs wtt occasionally met 
with in this forniation in Caat^da west, as at Tusc^rora, an$ 
Chippawa ; and in a limestone sitrata in the bed of tihe York 
fiiver, at York, small quantities of galena may be found, as 
well as in the limestones which overlie the black shales, from 
the upper part of the ridge which eid^nds between the f^Us oi 
Niagara and Ancaster village.. They jure highly bituminous 
aud for the most part magnesian for the whole distance ; and 
they abound in the finest cabinet specimens of seleniteb 
eeiestine^ peari-spaz; blende^ and galena. Crystals of the latter 
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mineral exists in greater or less quantity in nearly all the lime- 
stones from the Pentamerous band to the summit of the upper 
beds ; but they are in the greatest abundance in the latter^ 
especialfy in the Township of Clinton, near the village of 
Beamsyille, where an unsuccessful attempt was made to work 
it, on a Lot in the 8th Concession. The ore is seen on each 
side of the main fissure, and disseminated throughout the lime- 
stone. 

Its principle exposures are at Waterloo Village, in Bertiie ; 
ftlong the Grand River between Cayuga, Paris, and the Doa 
Mills ; at Ayton, and Newstadt, in the Township of Normandy^ 
on the upper Saugeen ; Walkerton, in the Township of Brant ; 
and at several other places along the river, particularly at the 
elbow, in the south west comer of the Township of Elderslie ;; 
and below Paisley, on the bank of the river^ and m many other 
localities. 

Its principal economic minerals, so far as yet (Kscovered; or 
made known,^ consist of its gypsum beds and material for 
Ikydraufic cement ; but it is not beyond the range of possibility 
that brine may be obtained from its Tower strata, and workable 
qualitfes of gafena ftom the range of strata ahready mentioned! 

The principal places where gypsum fs mined are at and 
about Paris, in the Towships ofBrantford ; in Qneida ; Mount 
Healy; Cayuga; Indiana; and York, in the Township of Seneca.. 
The amount obtained at these places annually is about fourteea 
or fifteen thousand tons, worth in its unground state on the: 
spot $2 per ton ; and when ground for manure it is wortk 
about $S!6a per ton. 

The name of this formation is derived from " Onondaga,'*" 
a small manufacturing village, near Syracuse, in the State of 
New York, and is in Canada West, from 200 to 300 feet thick^ 
and overlaid by what is known, as. 
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THE LOWER HELDERBERG GROUP. 

Resting directly upon the western flank of the Onondaga 
formation, constitute the summit of the Silurian Series. It has 
been divided by the United States geologists into the following 
divisions in ascending order. 1st The Water lime group, 
or Tentaculite limestone. 2nd. The Pentamerous limestone, 
3rd. The Delthyris shaly limestone. 4th. The Encrinal lime- 
stone, and 5th. The upper Pentamerous ; but none of these 
subdivisions enter Canada except the first, or Water line 
Group. This section of it crosses and enters Canada opposite 
Buffalo, and can be traced, pretty successively and continuously, 
in a band, varying from twenty to forty-five feet thick, from 
this point, in the Townships of Bertie, to Cayuga, beyond which 
no further extension has been found or recognized ; though it 
may extend along the western outcrop of the Onondaga zone, 
up to, or even into, and beyond Lake Huron. 

They consist at their base of thin bedded grey porous dolo- 
mite, interlaminated with and holding bluish leaves ; in other 
places grey conglomerate or breccia, grey and brownish slaty 
dolomites, lavender grey, and light bluish grey compact dolo- 
mites. 

Outcrops of this formation occur on Lot No. 5 in the 10th 
Concession of the Township of Bertie, where it is about 20 
feet thick ; at what is known as Jones' tract, where it is about 
45 feet thick ; and at Rattlesnake Falls, on a tributary of the 
Grand River, on No. 85 and 86 in the 1st Concession of the 
Township of Cayuga, where it is about 25 feet thick. Its strata 
in their subdivisions closely resemble, in litholc^cal character 
the upper portion of the preceding gypsiferous formation. 

Besides good building stone, they yield, as the name of the 
subdivision which enters Canada implies, hydraulic cement^ 
oelestine, gypsum, and fluor spar. 
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Its name is derived from the Helderberg Mountains in the 
eastern part of the state of New York, and it is succeeded by 
the Devonean Strata, in which the first traces of vertibrated 
life and land vegetation are found ; and wUch, in Canada, is 
subdivided in ascending order into four formations, known as 
the Oriskany, Gomiferous, and Portage, and Chemung For- 
mations ; the first and last of which are however but slightly 
developed in Canada. 

THE ORISKANY FORMATION 

Is divided by the United States QeologicaJ Survey into three 
divisions on very slight characteristic distinctions, which may 
be considered as more local than general in their application. 
In Canada many of the {pssil chiuraisteristics by which they 
make this subdivision, pass successively from the lowest divi- 
sion and ascend into the Gomiferous formation which overlies 
them alL It can therefore only be looked upon as a sandstone 
formation which is regarded as tibte base of the Devonean Series. 

The lowest of these bands only, enter Canada at Waterloo, 
on the Niagara River, and which does not in its lithological and 
other characteristics, seem very materially to differ from the 
same strata in New York. The lower beds in many places 
seem to be composed of chert and homstone, often containing 
considerable quantities of iron pyrites, and beautiful specimens 
of purple fiuor spar. These beds are succeeded again by a 
sandstone, which does not retain a diaracteristic uniformity, 
but differs in many places. 

On Lots No. 46, 47, 48, and 49 in the Ist Concession, north 
of the Talbot Road, in the Township of Cayuga, and on the 
corresponding lots in the Townships of Oneida, there are large 
exposures of this formation. In this locality it U composed of 
fine grains of white quartz, in some parts, so closely cemented 
as to assume the character of a white compact quartzite, «nd 
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in other parts, the quartz grams are coarser, and mixed with 
occasional grains of feldspar, while in the Township of Dunn, 
near Haldimand, it is mostly made up of large angular pieces 
of homstone, which, with a great number of large corallines 
and other fossils present render it almost useless as a building 
stone ; but at other places along its outcrop, good material lor 
building purposes may be founds and some of th«m have been 
used in the manu&cture of millstones, for grinding oats. The 
sandstone of this formation somewhat resembles the white 
beds of the Potsdam, and is of a white light grey, to yellowish, 
and brown cdour. It is probable that portions of it would be 
found sufficiently free from the presence of iron to make it 
suitable for the manuftoture of silicious w«re. It extwds as a 
thin band along the southern edge of the Onondaga formation, 
from where it enters Canada, in the Township of Bertie, opposite 
Buffido, to the County of Norfolk. 

ItisesqKwed in Bertie, Dunn, North Cayuga, Oneida, and 
Windham, and is from a few inches, at its tiiineat, to about 
twenty feet at its thickest exposure, but is frequently wanting 
between the water Hme series of the underlying (hriskany and 
oyerlying 

OOBNIFEROUS FORMATION, 

Which follows in ascending order, and is composed of highly 
fossili&rous snd bituminous limestone, containing a large 
amount of chert, or homstone, from wMeh it has derived its 
nama It is divided by the United States geologists into two 
successive masses, which are said to be distinguished by char* 
acteristic fossils, and lithological peculisrities* The lowest part 
consists of strata of Ug^t gr^ limestone, sometimes almost 
wholly made up of encrinal columns and corals, resembling in 
a great measure the beds at the base of the Niagara limestone. 
It yields near its base a handsome variegated marble, and gener» 
ally good compact limestones for building and limc^buming 
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purposes, which varies near the top from drab, and light grey, 
to blue, green, and black, haying in the latter case black shales 
associated with it 

The homstone which forms the lower diyision is largely 
developed in many places all through, and in some places con- 
stitute nearly the whole of the strata, and is highly fossiliferous, ' 
but not to so great an extent as the one below, and the corals 
are much smaller in proportion. The lower division attains in 
New York, a thickness of twenty feet, and is there called the 
Onondaga limestone, which must not be confounded with the 
underlying Onondaga formation, or salt group, and where the 
upper division attains a thickness of 70 feet, and is there called 
the Gomiferous limestone. These two, with an additional 
Schoharie grit constitute what is described and known there, 
as the upper Helderbei^ group. 

It has been found that in Western Canada, many of the 
fossils of the Oriskany sandstone pass up into the Comiferous 
limestone, and that the American limestone cannot in conse- 
quence be recognized here as a distinct formation. Therefore 
the two American groups of limestone are, with us, united 
under the name of the Comiferous formation. 

This being the oil-bearing formation, and consequently one 
of the most important economical groups in a speculative and 
commercial point of view, I have deemed it advisable to give 
the foregoing details and distinctions^, in order that the un- 
initiated or unprofessional reader may be better prepared to 
follow me through a discussion, of the peat, present and future 
formative proeees of that recently introduced great luminous 
staple of commerces-mineral oik 

In the first place, however, I shall endeavour to follow out 
the programme laid down, and complete as far as possible, its 
geological and lithol(^cal description. But as the locality 
underlaid by this formation, in Canada West, has acquired so 
much notoriety, and such a degree of importance in a specu* 
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lattre and mercantile point of view, in conseqaence* of the 
enormous production of the so-called "Rock oil," from the 
many wells recently sunk within its geological area, it 19 
desirable for the general information that a more detailed 
geological description respecting that important group, should 
be given, and which I make no doubt will be acceptable if not 
appreciated by the reader. 

This formation enters Canadft directly west of the under- 
lying fbrmation abeady described, opposite Buffalo, and follows 
its partially undefined outcrop to the west, along, the shore of 
Lake Erie, resting sometimes on the Oriskany sandstone, and 
where this is wanting, on the water fimestone series below* 
It can be traced by outcrops from Home's Quarry in Bertie^ 
near the Ridgeway Station of the Buffalo and Lake Huron 
Railway, at various places on the lake shore, as well as inland, 
as far west as Woodhouse and Middleton m the extreme 
west of the County of Norfolk. Its eastern outcrop, however, 
turns off to the northward through north Cayuga, to within 
seven miles west of the mouth of the Saugeen River on Lake 
Huron. From this general eastern boimdary where it forms 
parts ef the Counties of Welland, Haldimand, Norfolk, Brant, 
Oxford, Perth, Huron, and Brace, on the east, it dips to the 
west at a slight angle of some 20 to 30 feet to the mile for 
somcj distance — ^if not continuous — ^in conformity with the 
underlie of the preceding underlying fbrmatSons ^ but appor- 
rently rises again and crops out in the west, in the Counties 
of Kent, Essex, and Lambton. This undulation — if it really 
exist — ^may have been caused either by upthrows in the west, 
intermediizte denudation^ which is the most probable, or 
otherwise ; but it is more than probable the dip of the fbrma- 
tion is nearly uniform and continuous from its eastern boun- 
dary, as befbre delineated, to the extreme western part of the 
Province, and underlies the whole of that area; but that a 
g;reater degree of denudation and wearing «way, took plae» 
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across its centrsl part, than a^ its eastern and western 
extremes ; thereby forming, as it were, a depression, which 
was subsequently filled up by the succeeding or Hamilton 
formation, and its oyerlying drift Should this view hold 
good, and its dip be taken at 30 feet to tha mile, it would 
attain a tbiokn^s, after deducting the natural fall in the su^:- 
iace westward, of some 2,000 to 8,000 feet at Lake St, Glair; 
but this, however, may be very much modified by slight un- 
dulating causes, and appears hardly probable, as the estimate 
thickness of its equivalent in Michigan, according to Professor 
Winchall, is only about 350 feet It is, however, much more 
largely developed in Western Canada than in the State of N. Y., 
and may possibly attain that thickness at the place indicated^ 
It thus embraces an area« including its underlie and ezposure^i 
of some 6,000 or 7,000 square miles. But a large part of that 
area~T<though th^ Qomiferous or oil bearing iormation, under- 
lies at no gr^t depth beneath the surface-^is overlaid by drift 
and a north and south cross belt, known as th^ Hamilton 
formation, (but might be more appropriately designated the 
Lambton formation) which centrally intersects it and rests on 
a central saddle shaped, low aniicUnal cnxU^ running east and 
west through the Western Peninsula of Canada West from 
Hamilton, at the head of Lake Ontario, to an4 beyond Cincin^ 
nati in the United States. 

Having now given the outlines of its general geographical 
position, 80 iiigr as relates to Canada West I shall proceed to 
a consideration of its lithologicai and other characteristics^ 
other than is fossUiferons remains, and notice some further 
localities of its more extensive outcrops as well «^ Its economic 
minerals. 

This formation is ossentially composed, or made up of 
highly fossiliferous limestone, generally free firom magnesia, 
and highly bituminous, combined with layers of chert cal- 
eareous sandstone, highly bituminous «hale^ and bomstoper 
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from which lattef, &s before remarked, it derived its namd. 
The limestone^ abound in fossil remains, which, at or near the 
l)ase of the formation, contain vast quantities of frs^mentary 
crinoids, and other traces of organic life ; and which, having 
their organic remains— >'if I may say so — destroyed through 
the lapse of ages, left cavities, or vacuums, in the enclosing 
irock ; which, belhg subsequently refilled by silicfouia. toattfer, 
retains perfect traces of the orlgiiial organic structure of their 
former occupants. This geneftJly holds good throughout thb 
Whole fbrtnatioif ; and many of the beds are nothing more than 
aggregates 6f silicified organic remains, with so little calcareous 
matter, that the whole masd coheres after the carbonate of 
lime has been dissolved oiit, and they have n6 doubt, formed 
the original neuclli, to and around which, during the consoli- 
dation of the composing and containing strata, much of the 
crherty matter has been attracted ; and in some of which a 
kind of oily substance, supposed to be rock oil or petroleum, 
has been found. It is upon this unimportant, though quite 
natural fact, that the prevailing theory of defunct carbonaceous 
organispa, being the origin of petroleum, is endeavoured to be 
established. 

These limestones, unlike the gfeat masses of the middle and 
Upper Silurian formations of Canada Westj effei^esce freely 
With acids, and are not dolomitic. It is ^uhd that on the 
lake shore, near Port Dover, \f here there are some of the 
silidous organic beds alf ^dy referred to, that they are marked 
With epsomites, the impressions of whic^ generally occur 
between the underlying chert and the OVerlying limestone, 
and are often highly bituminous, with a liquid carbonaceous 
matter often filling the pores of the coral remains. Instances 
of this kind are met with at fiom's Quarry, at Bertie^ Gravelly 
Bay, in Wainfleet; and at the Village of Jarvis; but as a 
general rule, the coral cells are completely empty. In some 
places bituminous shales in thin layers are found along the 
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north shore of Lake Erie, as far west as the formation extends. 
In the same section of the countfy but higher up in the series, 
blue limestone twenty feet thick, alternating with grey beds 
of the same material, are associated with cherty layers, and 
interstratified with thin bands of dark coloured limestone. 
These strata are, in some places, quartzose, and in general, 
yield good stone for building purposes. At Woodstock, nearly 
in a direct line on the anticlinal axis before referred to, as 
running longitudinally through the Western Peninsula, is an 
outcrop of the Comiferous formation ; in Wallace and £lma, its 
characteristic fossils indicate its presence ; and further west in 
Garrick and Howick the same characteristics indicate its near 
presence; while to the northward its outcrop crosses the &W. 
comer of Brant, and is seen upon the Teeswater River, near the 
eastern boundary of Greenock. On the south shore of Lake 
Huron, west of the Saugeen River, it is seen to crop out in 
many places, within a distance of four or five miles along the 
coast, and lying in nearly horizontal buff coloured beds near 
the surface of the water, exhibiting evidences of having once 
contained vast quantities of organic remuns, which are how- 
ever now replaced by chert Again at Point Douglass, in the 
Township of Bruce, it appears as a calcareous sandstone, 
skirting the coast line, associated with calcareous beds, hold- 
ing numerous nodules of chert, with black bituminous shales, 
and blue and drab coloured dolomites, some of which might 
be advantageously manu&ctured and used as a hydraulic 
cement Although the strata there apparently holds no fossils, 
yet its fissures contain celestine, quartz, and calcite ; and a 
coarse grained black band composed of an aggregate of imper- 
fect crystals of calcite, highly bituminous, overlies the sand- 
stone ; and this is again succeeded, in ascending order, by 
thin alternate beds of black bituminous shales, and dark 
coloured calcareous strata, capped by thin blue layers and 
pale yellowish beds of brownish calcite, marked bv lenticular 
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shaped crystals and epsomites. About twenty feet of dark 
gray granular bituminous limestone, interstratified with layers 
of brown inflammable limestone, and belonging to this forma- 
tiom, crops out near the Village of Kincardine, in the township 
of the same name, on the lands of Mr. Barker, which is 
extensiyely used and quarried, and yields a good stone for 
building and lime-burning purposes. Where the boundary 
line between Ashfleld and Golbome strikes the lake^ near Port 
Albert, on the Nine Mile Rirer, there is a cli£^ outcrop fiicing 
the water, of a few feet in thickness, which is seen at interyals 
along the shore of the lake for about a mile. They are 
destitute of fossils, and consist, in ascending order, of calcareous 
beds striped with thin bituminous shales, and pale yellowish 
dolomltic layers, sometimes three feet thick, marked by lentic- 
ular crystals of caldte, or by cavities from which such crystals 
have disappeared. 

Further exposures of this formation may be seen near Port 
Golbome, Dunn, Rainham, Walpole, Woodhouse, N. and S. 
Cayuga, near Woodstock village, St Mary's, Garrack (on the 
branch of the Maitland River), Brant, Port Douglass, and 
elsewhere along the coast of Lake Huron ; Bruce, Kincardine, 
Port Albert, and in Blanchard, on the Maitland River, near 
Goderich, and at Maiden, near Amherstburg, which is over 
one hundred miles to the westward of St Mary's, and where ' 
good buff coloured and whitish grey li'mestones, suitable for 
building and lime, and it is said lithographic purposes, occur 
neftr the surface. 

The limestones contained in this formation are all more or 
less bituminous, which is in some places in a liquid form, 
filling the cavities in its corals and other fossils ; but they 
have only been noticed in this latter state in isolated patches, 
or widely separated thin beds, which are in some instances 
saturated sparingly with oil, while others, having the same 
characteristics immediately above and below, are completely 
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destitute of that mineral These oil bearing bands, rarying 
firom three to six inches in thickness, so fkr as known, seldom 
occur^ and scarcely warrant the assumption that the liquid 
hydrocarbonaceous matter contained in their minute caTities 
is the great fountain fi!t>m whence the almost illimitable sup- 
ply of petroleum oil is obtained, though they may, and no 
doubt do, form a very important auiriliary in its generattre 
process. The intermediate stratifications, composing the great 
body of this formation, are also made up of broken masses of 
encrenites and other organic remains, which might on tlie 
eame principle be expected to contain liquid carbon or petro- 
leum, but it does not contain any, and its principal compo- 
hents^ (organic remains,) are only seen as a dry paste, by which 
the interstices of the ooral bearing beds am filM up, thereby 
formitig a cohesive mass. 

Oil is found flowing naturally from three distlitct geological 
horizons, or formations^ in Canadi^*-l8t In the limestone of 
the comparatively low Trenton Fonnation^ in which no traces 
of either vegetable or vertibrated animal lifo exists or are 
found; ^d. tn limestones of the upper Silurian BV>rmatton, 
as at Gasp^; and 8rd. In the Oomifei'ous Fomatlon, as at 
many places in Western Canada. To this may be added, that 
6mall quantities of an aifiod hydrocarbonaceous matt^ issues 
Mturally from other intermediate formations, as at Bertie; 
and at the Manitoulin Island, from the Utica FV>rmation ; and 
a similar material has been obtained by distillation from the 
shales of the latter formation at OoUingwood. At Kettle 
Point, On Lake Huron, in a formation overlying all of these, 
and at other places in tlie same horizon, and even above it, the 
black bituminous shales of ^vHiich they are composed are 
known to be inflammable, and are said, by tike Indians, to 
have continued burning for a long time, where they are ex- 
posed along the shore. 

It is, however, from the central region occupied by the Omr- 
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niterous formation of Western Canada that the supply of our 
rock oil has been hitherto mostly obtained. 

The other formations and localities indicating the presence 
of this mineral have been, as yet, only partii^ly examined by 
the Geological Survey of tMs FroTinee, and remains wholly 
unexplored by prirate enterpriso. Their resources, therefore, 
in l^t minend, in a speoolaASTe or oommcarcial point of view, 
remains oomparativcAy imknown. 

This is not a little surprising when we consider the vast 
aimount of capital aad specutatire enterprise employed in its 
denrelopntent) where its existence has become an established 
ihct ; but on the other hand, when we contemplate the history 
of its first production, from the natnre soil of Canada, a few 
years ago, and the maddened MIy and wild epithets that wcve 
BO gra;tuitously and Mherally bestowed upon the wnteffprising 
ew who wem the origiBal means of bringing this hidden trea- 
sure forth fram the bowds of the earth ; I cannot bat ib€iKev« 
i^at, were they (who are so ready to oondemn and howl down 
legitimate speoolajlitre enterprise, through seme peculiar dor- 
mancy, or obscorati<Ni of tMr peroeptiYe fitcidtieB, but who 
4ure ever ready to made«grab, or follow in the wrice of the 
pioneer,) to fbUow the enterpt^iiig example set them, and 
cause seientifio -eKplorations txA eKperiments to be made, at 
a moderate outlay, with a View to its iMher dev«lepmeiit in 
other locaKCies, but that success would oirowu tk^t «i^ts. 
But in the attempt to carry eut tucesflsliilly imy such esperi. 
mental esploiwtiens "for a feiih«r ^Hsoov^ry of that vnittwral, cor 
«]iy ottier, itis necessary <tiiat #alentiflo Imowtedge and ek^ed 
labour sho«dd^pi«oeured and bvongbt to liear) und tJha^ no 
radi enterpriae should h^ entmsted te the tMAw\ tw^te*, «r 
9h»ffmaier^ as 4s too often the case, on the nele mcvits thiit he 
or they had previously visited a ftog 9^ «r gtrntbUng h^ath 
4m OaUfamUt^ w dsetBhsrs, 4n ieareh ^f mi»i^r«^ nnd must 
therefore be, Sb the estimtftion of the unthinking, egi^perieneed 
4 
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and well posted. Did such people only reflect that, as a 
general rule, the results attending such unskilled explorations, 
and which too often flU the sad records of the uneducated 
miner's life, generally end in as sad disappointment to the 
misguided employer, as it was disastrous to the inexperienced 
employee, in his random reselurches for the predous metal in 
the land from whence, by an ignorantly conceded assumption 
of arrogance, hU distinctive experienced mineralogieal pres- 
tige is derived, they would not only exercise a greater d^ree 
of intelligent judgment in th^ selections for such an impor- 
tant purpose, requiring the highest professional knowledge, 
but be rewarded by an hundredfold degree of comparatiye 
probable success. I have known, and do know men and 
tradesmen, of the very lowest mediocrity of education, or 
wholly destitute of that acquirement, or any part thereof, in 
this city and elsewhere; men that actually cannot even name 
or distinguish one rock or fonnation from another, much less 
its components or peculiar mode of combination, or from 
analogy form an opinioa as to when simUar rodcs may be 
found, who are presumptiye enough to put themselyes for- 
ward as experienced California or Australia gold miners, on 
the simple recommendation that they ha^e been there, mole- 
like, grovelling unsuccessfully amongst the- rocks, that knew 
just as much about them as they did about the rocks ; and 
whose espperienee terminated as might have been expected, in 
blind disaster, a collapsed purse, recourse to the h^hway or 
gambling table, a retrograde or Jlanh movement, and ultimate 
ignominious retreat bade, when possible under the circum- 
stances, with their '* mineral rod,^* to become once more the 
knight of the goose, the lapstone, or the soldering iron (whence 
they had better never departed), to be on hand for an engage- 
ment by the simple, during these speculative mining times, 
«8 experieneed exploring mineralogists, I am however aware 
that there are a/4n0«Aan0^ exceptions to this, but like "angel's 
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Visits,^ they are few sad far between — it ifl the geneml 
rule. 

That portion of Western Canada, as before remarked, which 
lies within the Comiferous formation, may therefore be des- 
cribed 4» all that part 0/ the Pr&oitiM lying to the ^Muth and 
fjoeat of a ouroed line running from ike foot of Lake Erie^ 
thraugh Stroftfordj to an undefined poirU on LaJoe Huron, 
west of the mouth of the Smigeen Biwr. A oonsidesable part 
of this area is, howerer, oy^laid by the shales of *the Hamil- 
ton formation, and the oyerlyiog Portage and Gfaomung groups ; 
but by fax the greater part is overlaid by drift deposits of clays, 
fiands, and gravels, and it is ia, or through, these overlying 
clays, sands, and gravels; and their underlying Hamilton for- 
mation, near the cei^e of the area, that mineral petroleum 
fiprings are found in the greatest abundance, .^and wolls are 
£unk, sometimes through, to, and into the underlying Comifer- 
ous formation. Where the welk are only sunk some 40 to 1^0 
feet through the drift accumulations to the Hamilton shales, 
they , are called surface wells ; but where boring has taken 
place into, and through the underlying Hamilton formation, 
they sometimes flow and are caUed flowing wwHs. The oa| 
wells of Pennsylvania, and many of those tn Ohio, are sunk 
deep into the sandstone of Devonean age, which there overlies 
the Hamilton formation; but which is wanting in Canada, asd 
IS supposed to have been removed from off th^ Hamilton for- 
mation in Canada West by denudation ; and it is theosetically 
fiurmised that these sandstones, like the overlying shales, 
gravels, and (kifts, whieh in some places covw our otl-bearing 
rocks, AS at EnnsskiUen, and elsewhere, aest as resereoirs, and 
retain the oil as it rises upwards from the und^lying, and in 
some places deeper seated Comiferous ibrmation, and prevents 
it reaching the suxfaoe, and being vapourized, floated or wash- 
od away. But the cocky structure of a great portion of the 
i0il4)earii^ formaUon in Western Canada is destitute of any 
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oyvering, except the sc^erficial sands atid dajs, and In seme 
places is quite naked ; and whaterer may have been, or not^ 
i» tbe-pfodneing^ cause of Kqmd bydrocarbonaeeens matter in 
the earth) its prooess of action seems In a great measure te be 
either partially sospendtsd, or to* have ceased dtogetber, in the 
iMgher and more exposed strata; attd that all the oil that has- 
been g^Mrated in such cases was, throug:h long lapses of 
duration!^ lost, instead of having been retained in the superm- 
cumbent strata, as under the HanriltoQ ferauition; or that 
daring a period subsequent to its denudation, but previous U> 
the deposition of the drift deposit wet it» exposed smB&ce, 
the generative process of od formation was, t&ro<^ atmos- 
pheric and otb^ agencies, accelerated, and the mineral esca- 
ping^ at ^le exposed sur&ee was lost, instead of having been 
retained, as in the case where it was then over^d by higher 
iamaJdcfDR, whether of a k>06e gravelly nature in the farm of 
drift, or a more compact rodcy structure^ 

In Dereham^ Oxfbrd^ Ifiossay ant o^her pj^nces^ wi>eve sand 
and day overiie the <?oniiferori2s ^xmation, natural springs are 
Ibund, yielding small quantities of oil; but «o for as I can 
learn, neither the surftce weUs-or those sunk m the rock be- 
neath hare as yet furnashed any gresA qaukMty of oil ; but 
this may be owmg to not striking the crown of the ^iiUitUnaU^ 
where tiie oil i» certain to collect when set free. 

As belbre remarked^ a k>w mani^ ant^elinail a^s runs longitu- 
dinally throu^ the western seotion of the PWi^mce, ftGm the 
west end of Lake Ontario^ The crown of the areb passing 
tiienoe through Woodstock (in the neighbourhood of which 
the Comtferous formation Iblds o^rer it)y deseribes a gentle 
curve, by the Thames^ and akmg the general eouvse of the 
Qreat Western Railroad, to Chatham, and Pigeon Bay, en Lake 
Erie. But it appears more than probable that there are subor- 
dinate antidinals, parallel to tfhis, on both sides of the mam 
axi% besides others that are again divergent EnnigkiUen is on 
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the north side of this anticlinal axis, but its oil springs may bo, 
and very probably are, on a subordinate one, parallel, div^ergent, 
or connected with it ; and which may possibly branch off by 
Port Sarnia into the Michigan oil fields, or it may in some way b« 
connected with the apparent npheavalof the Gtwlph Formatioa 
at Rockwood. Undulations are obeenrabie in tiie Comiferous 
Formatioa near Point Albino, aiad crossing the Welland Canal 
at the 2nd coraoession of Hum^erstone. The courses of these 
are about south-west; while that of another^ on lot Na 13, in 
the 1st conoes^n of Rainham, is about narth-^est, which 
would indicate other undulations ; and another in the Oriskany 
Formation, in North Cayuga,8hews an axis runiuBgabout south- 
west There is therefore little doubt but that small subordi- 
nates, and parallel, or nearly parallel, aiaticlinals, traverse that 
whole region, having others in some instances divergent, and 
running in an oblique north-west and south-east direction, from 
the axis of the miun anticlinal. 

The central portion of this great anticlinal, width its subordi- 
nates^ are again much depressed towards their central parts, 
hy ^i^ndiTial, which^ crossing from Plympton, at Lake Huron; 
to Oxf(»d, at Lake Erie, gives them 9. somewhxt saddle-shaped 
depression^ which is filled up by the Hamilton, and overlying 
formations; the former of whidk attains a width of only 25 
miles on the great urtidiinal belt between the Thames and 
Sydenham Biver,^ but on either side spreads out to the north- 
east and south-west along Hie slunres of the two lakes. It is 
possible however that some of these subordinate undulatiohs 
may bring to or near the surface, domes, or ridges of the 
underlying formations, as it is probable may now exist at 
Goderich, and Point Doi%lass„ on lake Huron. Scientific 
reasoning and inferences, which subsequent practical experi- 
ments have so far fully confirmed, has demonstrated that it is 
a% along^ or near the crown oj these anticlinala, in hydrocar- 
bonaceous bearing formations that liquid petroleum may be 
expected to he found. ' „,„,,, ,,GoOgle 
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Some of tbe springs in Western Canada appear to be on tbe 
line of the great antidtnal as before indicated, and others are^ 
DO doubt, either on, or connected with subordinate undnlations; 
for, the oil being lighter than water, and permeating with ft 
the strata, naturally rises to the highest part, or crown of the 
different antidinals, where it is confined, and from whence it 
escapes into the overlying deposits, or to the surfece bj natu- 
ral rents, cracks, fissures^ or borings. 

By the sinking of wells, and the aid of artificial borings, into 
the underlying oil bearing- roeks below^ and the recently dis- 
ooyered impToVbd- modes of refining' it, as well- as the Tarions 
purposes of life to which its uses have been, and can be appli- 
ed, has beeD the means of greatly increasing- its supply and 
augmenting its demand. 

Rock oil has therefore created quite a mercantile rerdution 
in the article of light alone ; and caused an almost unparallel- 
ed new branch of manual, mechanical, and speculative indus- 
try to spring up within a very short period. 

It therefore becomes a matter of tbe greatest importance to 
enquire^ and if possible; determine where these antidinals and 
their subordinates are located in oil bearii^ formations ; as 
well as the secret opperations of nature, that has been, and now 
are emjdoyed, In its 'formative process; and also, whether its 
supply is likely to continue, or become exhausted. 

I am aware that the task, as to the formative process of 
Rock oil, is somewhat complicated, but the difficulty does not, 
however, arise so much from not being able to furnish a sden- 
tific solution of the proposition as in combating*' the prevailing 
views, which appear to have received (for want of due consid- 
eration) a kind of quasi authoritative sanction from many 
writers. I shall not, however, stop to argue against the popular 
but unthinking, current, or luufrux^ of public opinion, though 
high its basis, or unfounded its data ; but proceed to launch 
before the reflective and thinking public my own views as to 
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the prodtiein^ cause of mineral oil, and its probable future 
supply from the same source, 

Hydrocarbonaceous matter is found, from the base upward, 
in the Palasozic rocks of Canada, but its presence is still more 
strongly marked in the limestones of the Trenton Formation, 
and in most of the limestones of the succeeding formations, 
which, in many cases, assume the form of bitumen, and in 
others, that of petroleum, or mineral oil, as in Pakenham, and 
Lancaster, in the Trenton Formation; at Riviere a la Rose, and 
and Montmorenci, in the Birds Eye Formation,' it exudes from 
fossil corals; at the Manitoulin Island, a petroleum spring 
rises from the Utica Formation ; and in the Hudson River For- 
mation, in the Township of Gildersland, near Albany, in the 
State of New York, petroleum is found. But it is principally 
in the higher formations, or strata of the Devonean age, that 
petroleum is found in Canada: 

The dolomites, or magnesian limestone of the Niagara For^ 
mation, are generally more or less bituminous, and which, in 
some places are said to contain so much solid bitumen, that it 
exudes from the rock when it is heated. 

But, ascending still higher in the geological area, we find 
that certain portions of the limestones of the Corniferous for- 
mation are still more bituminous, as at Bertie, where two oil* 
bearing beds are visible, the one three and the other eight 
Inches thick, while others are said to be there ; one of which 
being concealed by water in a quarry pond, and the other flow- 
ing out on the water where the rocks are exposed by quarrying . • 
at the village of Jarvis ; at Gravelly Bay, in Wainfleet ; and in 
Rainham ; while Kincardine, and the Manitoulin Islands afford 
bituminous shales contiuning 12*8 to 8 '8 per cent, respectively 
of bitumen, soluble in benzole. 

The overlying sandstones of the Portage and Chemung 

Group, are often highly impregnated with petroleum, and have 

' long been known to yield oil springs ; and it is in these, and 
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still higher strata, that the oil wells of Ohio and Pennsylvania 
are sunk ; though it is possible that these, like the wells of 
Western Canada, have their source in tiie Corniferous forma- 
tion below ; bat this is only conjectural, as there appears to me 
to be no reasonable objection why any carhmii/erous lime%tane^ 
containing the neeetimry ehemical re^tgerUS'^-ar chemically 
circutnetaneed — ^if I may be allowed the expression — may not 
be made to surrender its carboaaoeous matter ; and it is well 
known that all limestones contain a very high per centage of 
carbon, a great portion of which has been, as before remarked, 
abstracted from terrestrial circujiatton, as well as from organic 
remains. 

The oil-bearing districts of Western Canada hare been long 
known to the Indians, and were made known by natural flowS) 
at which places the oil was found floating on the water, and 
was gathered by spreading and saturating their blankets with 
the surface liquid, and then squieezing out the retained oil. This 
was used by their medicine men as a specific for rheumatinn, 
and was probably equal to, if not more efficacious than, many 
of the patent nostrums <^ the present day. In many places, 
as at Enniskillea, the overflow of oil becoming dried, partly by 
volatilisation, and partly by oxidation,, left solid beds of tarry 
bitumen, which are found, from^ the surface to ten feet beneath 
it, varying in thickness from a few inches to a couple of 
feet, some of the deeper of whidi, are separable into thin 
lay^s or laminie,. and retain the impressioDS of vegetable and 
animal life, which had been embedded in it, while in a liquid 
state, thus representing the charaeteristies of coaL 

The localities within which natural oil springs have been 
hitherto observed, in the western part of Western Canada, so 
far as known to the writer, are at the north and south sides of 
the Townships of Enniskillen, in Mossa, Bothwell and Oxford, 
on the Thames ; Big Otter Creek, in Dereham, near Tilsonburg, 
Bertie, Jarvis, Wainfleet, Manitoulin Islands, and other locali- 
ties. {See Catalogue.) 
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The oil spriogs of Enniskillen, which are supposed to take 
their rise, through the superinoumbent strata of the Hamilton 
fcMmalioii, firom ihe imdeifyiog Oomiferoas lifflestODe, hare 
beeo sunk by bcwings to yariousr depths, which, striking upon 
canities connected with antidtnals, as before remarited^ bring 
to the surface large quantities of petroleum, often aeoompanied 
by saline waters and inflammable gas. 

These wells are now so numerouSy and have been sunk to so 
many yarying depths^ with so many varying remunerative com- 
mercial resiiltsy in a raercantiie or speculative point of view, 
that, to enter into a detailed etrameration of them, wouM canry 
me beyond the design axtd contemplated limits prescribed for 
this synopsis, without any corresponding advantage to the 
reader. Suffice it to say that, as a general rule, the surface 
wells are sunk, from 40 to 60 ieet throu^ drift deposits, before 
reaching the underlying roek, or shale ; and that the borings 
extend from 150 feet and over, into the underlying rocks, before 
reaching the Connferous limestone^ or supposed oil-bearing 
fcnmatiott. 

Thoo^ ciroumstanoes lend a certdn degreeof doubtful proba^ 
bility in support of two of the many theories heretofore 
advanced respecting the supposed source from whence mineral 
oil is obtained,-*eoal and organic remains — ^yet it appears to 
me, its origin, though it may be suso^ible of being chemically 
solved, is at presimt (more particularly by this miatification in 
which thesemany oonflisting theories have shrouded it) involved 
in a considerable degree of obscurity ; and that, although one 
of these theories may be, to a certain extent, an auxiliary to 
its primary production^ they are all wide of the mark. 

A few of the theories which I shall notice, pre^supposes, as 
well as others, far fetched and unwarrantable conclusions. 
One of these connects the natural flow of petroleum in West- 
ern Canada, by fissures or subterraneous rents, in underlying 
formations^ with the ooal-bearing strata of districts occupying 
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much higher geological positions, in Michigan, Ohio, or Penn« 
sylTania. To this view it may on good grounds be objected that 
the ooal bearing strata of Ohio and Pennsylvania occupy a 
geological position of 860 and orer 10,000 feet respectively 
above the Gomiferous, or petroleum-bearing formation of West- 
em Canada ; and that a long lapse of duration must necessarily 
have intervened between the deposition of the two series of 
strata; and that they are geographically separated by the 
respective distances of about 80 and 200 miles ; as well as the 
opposite angular dip of the intervening strata, between the 
Western Canadian Rocks of Devonean age, and those of Ohio 
and Pennsylvania. See sketch map. The unquestionable 
certainty of the general uniformity of these angular inclinations, 
in the intervening spaces, coupled with the &ct that the coal 
formation is far above that particular strata which would bring 
the oil along its natural stratification up into Western Caoada, 
leads to the inevitable conclusion that, if this coal is the origin 
of our petroleum, it must have first penetrated through all the 
intervening strata to the respective depths of the Canadian 
formation below these coal deposits, to be thence ocmveyed along 
the natural strata in an upward direction, till it emerges, after 
its long travel of a thousand years through the bowels of the 
earth, in Western Canada. Though circumstances may lend 
a certain degree of plausibility to this theory, yet it is unsup- 
ported by demonstrable facts, and is in the highest degree 
improbable. Still it may be said that the oil was generated in 
some of these coal-bearing beds, at some subsequent epoch of 
unknown geological history, and fi*om thence conveyed by 
fissures to our Western Devonean strata. Many facts are how- 
ever opposed to this view. No evidence of the occurence of 
oil in thesey or in any other coal beds of other localities have 
hitherto been obtained ; neither are any reservoirs of petroleum 
known to exist in the coal rocks of England, or any other coal 
producing country. Bat small quantities of the same sub- 
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stance, have been found in strata filr below, and topograpicallj'y 
for removed fh)iir the geolo^cal horizon of these coal-bearing 
deposits of a sacceeding era in the world's history ; so that its 
convejanoe there hj connecting fissures becomes an almost ab- 
solute physical impossibility. 

I might appropriately, in this placet, and in- connection with 
this subject, notice a few of the many wild and extravagant . 
theories advanced by unthinking writers to aieeotmt for the 
origin of petroleum. One writer states, that al a period when 
the earth was in a highly heated ccaidftion, asphaltum was 
volatilized and suspended over the earth in the form of a vast 
cloud: — ^roust have smelled greasy, I should think — ^and 
that when the earth began to cool, the lighter portion of the 
asphaltum began' to Oondense in the colder latitudes, and de- 
scended upon the disturbed strata of the Alleghany coal fields 
and the oil producing states ; and that the hard asphaltum of 
Trinidad is nothing more than the residuum which might be 
expected aHier distillation on so grand a scale. Another states 
that the great reservoirs of petroleum are the works of the 
coral insecty and that liquid petroleum occurs in rocks far be- 
low the coal formation. Another beHeves the petroleum to be 
the bitumen of Anthracite coal which' has been extracted from 
it by heat on the- east side of the AUeghanies, and ejected on 
the west side of those hills. Others suppose that petroleum 
is merely the gasses from deep seated coal-beds, which may 
be subjected to a low heat, and condensed upon coming in con- 
tact with water which fills the fissures of the strata in the 
coal-fidds; and that the gas which escapes so violently when 
the reservoirs are tapped, is merely the free gas which occurs 
when coal is distilled in retorts, and which is only condensed 
by artificial means. There is a very strong resemblance be- 
tween petroleum and the crude oil distilled from coal ; but 
similarity of origin ought to have produced oils precisely simi- 
lar ; they are not Again it is said that the vast amount of 
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carlMnaceotts animal life — human as well as otherwise — tbat 
inhabited the world prior to, and which were destroyed at, the 
time of the ttiiiTersal flood, were drifted by the waters and 
currents of the, then, seas, and rivers, and settling into great 
deposits at their bottom and estuaries, were, in the coarse of 
time, covered over by sedimentary matter ; which subsequently 
becoming oonsolidated, retained the carbon of these anisials^ 
as an indestructible element, and whidi is now, through the 
subsid^ice of the ancient waters^ or upheaval of the khd, 
being surrendered in the form ai that prime and indispensable 
necessity of civilized fife — a eheoBp^ Bafe cmd eeofvomical tight 
Again, and lastly, it is sud that, the ancient maps and 
assumed- delineations of the locality of what was once the 
land of tho Pharaohs^ are all wrong ; and some of our more 
enthusiastic American cousins, placing it amongst the oil re- 
gions &i the western hemisphere, attribute the great flow of 
thart; material, to the immense destruction of locusts, hull frogs 
and other animals, which pmshed during the time of the 
plagues of Egypt These suppositions are crude, incongruous, 
and irreconcilable with any known dftta or fhcts, and shall be 
passed over without further remark. 

The other theory which I intend making some remarks up- 
on, brings down the supposition of the pre-eiistence of a 
former great living and- vegetable occupation of the earth's 
sur&ce, at interrupted intervals, during the time of the forma- 
tion of the various oil-bearing stratas that are found to encom- 
pass ils Burfffeoe. On this supposition we must conclude that, 
the earth's surface was at various times^ procreative, and capa- 
ble of sustaining enormous multitudes of 'animal as well as 
vegetable life, that at subsequent periods were destroyed ; and 
becoming physically extinct, left their rdative proportions, as 
well as their carbonaceous matter, in the enclosing sedimentary 
rocks ; and that this carbonaceous matter was taken up, and 
retained by such enclosing sedementary strata ; which subse- 
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quently becomiDg soilidified by inetamorplii« and other agen- 
cies, in after pmods discharged its carbon as liqind pelr^euni' 

It BUBst also be borne m mind in connection with these 
Tiews, that petroleum is found isBoing from strata of a &r 
earlier period in aufoordinate stractares of the earth, where 
▼ertibrated animal Gt vegetal^e life is seldom, if ever found. 
But the fosffltiferous and other remains eontaiiied in the eti- 
bearing strata, are net more munerons than Ihey Me in that of 
other Siknian and sneeeeding formatioDS, in which net • par< 
licle <^oil or Intuminous matter is known to exist; b»t, «n the 
contrary^ it is found ifk strata apparently wholly de¥oid of 
organic remains, as In the greenstone dykes at Gasp^. 

Dispensing ther^ore wit^ all these oonfiietlBg «feepepimeies 
aind mews (some of whidi boarder dose tipon ^beordKty)! «s to 
Ihe origin oi that very important matmal^4»he discussion of 
the merits of ea<^ eoiiid not be entered into hean without 
dragging the great majcMnty of my readers through an unprofit* 
able and extensire qnantum of philosophic mire, as well as 
eyerstepping the presertbed bounds of om* spaoe, without any 
eorre^xmding b^:ie6ciat results to the general reader, we may 
ask — how then can we aooount fmr th* prevalence ef this 
mineral in one loci^ty, and its total alisenoe in ano&er fb/rmh-- 
tioo, whde both apparently contain tho'Same regetable, animal^ 
and mineral constituents, and i^ysieal prop^^ies f Or how 
i^hall we attempt to aecoimt for its existence where there itxte 
no 0rgam6 remains, if It is of ^^f^ame eriginf Or how 
shall we aocotmt tor itaorigin at all t Theanswer is obvto«ts — 

CHEMICAL AGENCY M 

It was observed by ^ack as far back as lt@7 and described 
by him in his inaugural dissertatton, that carbonic acid gas was 
abundant in common limestone and magnesia — sxkdtx as our 
dok»nites~-a&d that it could be expelled from these substameea 



Digitized by 



Google 



€2 sriropsis of the oeoloot, mxnebals, 

by the action of heat or acids. It can be easily extracted from 
these common materials by the action of dilute hydrochloric 
«cid, which takes up the lime, and carbonic acid gas escapes 
with effenrescence. 

If this operation were conducted under a pressure of about 
36 atmospheres, such as might reasonably be assumed at a 
Instance far above the supposed deep seated sources of rock oil, 
and at a temperature of 82® F., it would become a condensed 
liquid of a hydrocarbonaceous nature; which, in either case, act- 
ing as a re-agent on the carbonate of lime contained in the oil- 
bearing formations, would cause it to become soluble, thereby 
liquifying and setting free its carbon, in excess of this carbonic 
acid; which bmng acted upon i^n by hippvrie add — a con- 
fitituent found in the urine of man and other semi-herbiferous 
animals, more especially if they were, as we may reasonably 
assume &d upon tropical fruit, such as almonds, or other Ben- 
zoic acidulous food— ^r some other unknown chemical agency, 
separates in the form or consistency of liquid carbon. Benzoic 
add — the ehemufs only knoton resort as a dissolvent for solid 
bituminmis matter — such as might reasonably be expected to 
be found in the constituents of mamiUiary and other remains of 
sedimentary organism, is a most powerful re-agtfit, and wiU, 
under &vourable circumstances, set free the carbon in a liquid 
carbonaceous state from its oontaining mass. Again, it is 
known that water containing free carbonic add, «ith^ derived 
from decaying vegetable mattec, or otherwise, is a powerful 
dissolvrait of the carbopate of lime, and the bicarbonate then 
formed is easily decomposed and predpitated by various natu- 
ral agendes, and such I prosume has been the mode of forma- 
tion of much of our limestone strata. Why should this not 
be re-acted on again by some other decomposing agent, and 
made to surrender its carbon f 

This, or some other unknown chemical process, may be stiU, 
Bad YBTj probably is, going on, generating oil] or rather acting 
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on the highly carbonaceous limestones, of some chemically fa- 
voured localities, causing them to set free their carbon ; while 
in others, which do hot contain, in connection with their lime- 
stone, the necessary chemical re-agents, the carbon is retained 
in a crystalline or other state, in the containing rock, which 
otherwise refuses to give it up. 

While chemistry has shed lustre upon many important 
&ctSy and rendered great aid in the solution of many doubtful 
geological problems; and its study, like that of the micros- 
cope, opened up to us, aa it were, another new world of 
important enquiry and investigation, and drew aside the man- 
tle oi mystery in which multitudes of simple natural pheno- 
mena were previously shrouded, it may be said to be, as yet, 
in a comparative state of infancy ; and that many unquestionable 
facts and operations of nature, wholly incaimble of detBOBsta- 
tion by any hnatdn chemical laws, aze patent to our senses ; 
amongai wiuGh tba ffiii!tlgnni» oi chlorine, oxygen, &c., &c., in 
a solid state, in a great many of their components ; the peculiar 
condition of water in a hydrated substance ; and the eamtence 
ofea/rbim in meteoric stones, which would tend to establish its 
existenee among the prima/ry elements and original compo- 
nents of the earth. Besides this latter, we have the further 
&ct also, that, in many parts of the world during volcanic 
outbreaks, petroleum has frequently made its appearance in 
considerable quantities, from what we may presume to be the 
primitive formation, particularly at Mount Vesuvius in 1861, 
through fissures m the sea-bed, or around the volcanic vent 
It is also known that small quantities of bitumen and petro- 
leum are found in formations geologically far removed and far 
older than any coal-bearing strata. What is graphite, that 
abounds so extensively in the lowest as w^ as in the oldest 
formations in Canada, but mineralized carbon ? Again, what 
is that precious gem, the diamond, which is also found in the 
oldest sedimentary drift deposits, but carbon in a peculiar, 
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but unknown <^iDieal crystallized state? Why, therrfore, 
may we not be allowed to class carbon as being amongst the 
primary elementary materials of whieh the oarth is composed, 
instead «f attribixting its produdson to a subsequent and 
organic origin, that could not ^sist without its genenttioB or 
absorption, in thdr system f--^ very gratoitoag but vnwi^ 
raatable assumption. 

But 1 am aware that in the fooe of ufliversally admitted and 
established lacts, such as the unknown ofperations of -chemieal 
agency in ^the conversion of carbon into miaeraliaed grapiiite, 
or the orystalliEed diamond, ^, that Aere are oertain chemi- 
co^geolo^ts, who reftise to adttit the expliuiatioA of any 
setf-^KTident ftatural phonomeiia, not susceptible of bMag de- 
monstrated by laboratory iBTestigatlons. 3^ey hold that all 
the ^Nu^us Ibrms of carbon, as wett as the -vnnoQS eompoimcb 
into which it entera, are necessarily of oiiganic 4eritwlioD. In 
view of the many reoogaised facts incapable of solution hfwxt 
presetit comparativ«ily MiiE^ted cheniieal knowMgo-^Hsome of 
wbidh have been already aoted«^I canaot but think Hifis view 
is too aHbitrary and unfottnded, «nd assumes too much. 

It has been inferred by some that, because « few of ^&ie 
deep oil wells of Enniskfll«i became IntermliAeBt) and that 
others partiatiy ceased flowtng altoge^er, that ^e supply in 
Bucfh had, or soon would, become exhausted ; and 4hat it was 
only a quec^ion of a little «ime, with additional tapping and 
drainage, and the TeBervoii«--in wiuoh the animal atid vege- 
table theories have placed it— would soon beoomo emptied, 
and no fetave «upply obtained. This suf^sttiob nfigfat hold 
good were that theory an established &ct^ or even «dmisi^le ; 
but with all due respect for the learned promttlgators of that 
view, I must, in the i[A>senee of further convincing evidrace, 
dissent ^m it, and advanoe a more reasonable opinion — not 
it i% being tamtantly generated andprodneed hff eomepeeutiar 
h^t unknown chemieal aetiony in Belff arming Jilmires and C€h 
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^ems, amongst thefassiliferous and other carbonaceous rocJcs of 
the formations in which it is founds in qtumtities proportioned 
to the relative ehemico-coflrbonrproducing materials contained 
in the strata thus being oAited upon ; and that its existence in 
the older strata is attributable to thefaet^ that carbon is one of 
the primary elements of which the earth is composed^ and is 
contained in, and chemically acted on, and discharged from, 
these primative rocks in the form of liquid petroleum, by some 
unknown chemical agency ; and that this chemical or forma- 
tive process is constantly going on, supplying these cavities 
from whence it is obtained, just as the infiltration of water 
supplies the exhausted or over-pumped wells, the supply in 
which may, like many of the oil caverns, become temporoHly 
exhausted, but never finally suspended or extincf tUl the 
materials from which their supplies are derived, become ex- 
hausted, or otherwise escape; or {in the case of the oil wells) 
the producing chemical cause ceases or becomes suspended. 

la support of this view, I cannot, within my prescribed 
limits, be expected to give a detailed or any elaborate scien- 
tific dissertation, and shall therefore confine myself to the 
following brief facts. 

The oil springs that supplied the petroleum used as cement 
in. the erection of the Tower of Babel are still flowing in the 
Ticinity of the remains of that ancient structure of folly; and 
oil producing wells have been in existence in eastern coun- 
tries from a very early age, as at Burmah, Persia, and Zante, 
— ^the latter of which is mentioned by Herodotus — which 
hare never ceased flowing and producing in those countries 
vast quantities of burning fluid or petroleum. 

Again, compare the oil from the sand-well before and some 
time after it ceases flowing, and as you can readily perceive 
the difierence in aspect between a new and old guinea, so will 
you also as easily recognize the contrast between the old and 
the new oil; for the latter bears striking evidence of its com- 
parative newness of manufac(/ure, while the former looks old, 
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If we aeoept the Tiew that it is of orgamc origin, we most 
assume that the subternuieoiis cavenis or reservoirs, in which 
it is contained, are of enomouB dimensions ; that the former 
accnmttlation of carfoon-prododng oiiganic remains, of an un. 
known nature, in their immediate vicinitj to such a vast 
amount as to produce the great quantities of mineral oil, that 
hare been known to escape from thor sources, must hare 
been very great indeed— the assumptions are too great But 
the production of such knmense quantifies as are now atail- 
able Ibr commercial purposes from these sources (were enter- 
prising capital employed in thdr deveiopement), and others in 
the United States, Canada^ and elsewhero, render it m the 
highest degree ▼ «ry improbable, if liot absolutely impossible, 
that thia mineral has its origin aod^tmifely in the perishable 
sea-weeds and delimet aninal remains of formev Deronean 



The limestones of oil-bearing fbnnations are generalty of 
marine origin and impr^nated with saline water, holding in 
solution oommou salt^ with Ihne and magnesia, as chlorites and 
sulphates. Similar salts will at first impregnate the overly- 
ing and accompan^ng argillaceous feldspathic sediments ; and 
the slow decomposition of Uie leldspatluc matter which they 
oontain, yields out a portion of soda, as a sohibfe silicate^ whidi 
win deeompose the soluble salts of lime and magnesia present ; 
whidi reacthig on the carbonate of these bases, by a simihir 
deoomposition, gives rise te carbonate of soda. Hence nrinend 
waters^ wh»^ have Uieir origin in argillaceous rocks, areibund 
lo be alkaMne, from the presence of carbonate of soda. 

These alkaline waters permeating the adjoining calcareous 
and feldspathic strata, cSsplaees the earthy salts, and the marine 
Mmestonebeoomes impregnated with a solution of the carbonate 
of soda ; whioh in turn is decomposed by the carbonate of lime, 
magnesia, &e., with tiie formation of the ^licates of these 
bases. The rpgeneraled carbonate of soda, being now set free, 
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l^^in attacks and dissoWes more Isiliea ; and thufl ccintinuett 
the prboess of ecmTerting carbonates into silicates^ with the 
disengagement of carbonic acid, which in ttxtn acts violently 
<ttt magnesiltn And other Gmestones i^ih which it comes in 6on- 
tae^ endiiig hi the dlsengagehienl of their carbonaceous matter. 
This may be agalii acted tipon by benzoic, hippuri^ or sulphu- 
rous acid gasses^ the latter of whicb is known to escape througli 
natural and iH^e^ carities in ofl-bearing regions, — or by s6me 
other means; amongst which we must not orerlook the power- 
ful reducing and dissobrmg agency of organic matter, in its 
containing rocksj as a rery probable auxiliary, as before 
remarked respecting hippuric acid, in this chemical work of 
decomposition, and oil-producing process ; by which is being 
rendered back to nftture those primal demits of which the 
earth is composed, and from which their components were — 
more particularly carbon — in early epochs of the world^s his- 
tory, extracted in greater abundance tJian in after periods. 
For it appears eyident that the proportion of the element (car- 
bon) existing in a diffused state is much less now than it was 
at former sedimentary periods. This may be accounted for 
by the ^t that, its previous absorption, from the terrestrial 
circulation, was more extensive and rapid in former geological 
epochs, as evidenced by its great Abundance in all sedimentary 
sthita, And coal deposit^ (which is just so much carbon with- 
€lrawn from atmospheric drculation) than fn after periods. So 
that much of the rocky structure of the earth, when in a 
Sedimentai^ conditioil, contained, not only the elements of its 
own consolidation, but those also of its subsequeilt decomposi- 
tion and dissolution ; and that this Slow but certain process of 
building up, and pulling down, absorption, and Subsequent 
decomposition, and dissolution, has been, and is imperceptibly, 
though certainly and surely going on, from the remotest period 
of formative antiquity to the present time — rendering back to 
(iaturd the elements of their composition and organization^ 
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which were origiiially abstracted from it, to undergo in per- 
petual mutation the same procesSp '' till time itself shall be no 
more." And such is the case with all flesh when life's transient 
day is past. Its oomponeats — carbon, iron, lime, phosphorus^ 
Bulphur, &C. — aTe being constantly dissoWed and rendored 
back to the dust from whence they sprung, to be absorbed 
and commingled with their kindred el^irents in nature's great 
digestiTe maw, and doomed to undei*go the same mutatiyo 
process through vast periods of time, till 

'* The last loud trumpet's dreadM piercing sovmd. 
Shall through the rending VMilts and tombs resound^ 
And with yoioe of thunder, and terrific roar. 
Call forth from man's abode, and death's dark shore, 
All Hying nations, and departed dead. 
To meet the Judge, with trembling conscious dread/' 

When it is possible that some of our disintegrated atoms, 
when called forth in ihai dreadful day, may be found supply- 
ing the material for the lamp, the smith's forge, the plasterer's 
trowel, the apothecary's laboratory ; or happily the tning hole 
of the wine merchant's cask of some future unborn genera- 
tions yet to be (for nothing shall be lost) — sad reflection on 
the pompous arrogance and haughty pride of poor perishable 



This subject, though now extended beyond the limit of my 
original design, might be instructivelf^ prolonged to a much 
greater extent, and might also appropriately be made to embrace 
a brief notice of the origin of the great coal deposits of the 
world, which, after the abstraction of the vast amount of carbon 
from atmospheric circulation, as before remarked, and its 
subsequent absorption by secondary formations, are just as 
likely to hot/oe had their origin in the coneolidation of liquid 
petroleum in low vallieSj clothed toiih luxuriant verdure 
(the traces of which they yet retain) in recent ages of the 
icorld^ as tq qttrilfute it to a purely vegetable origin. Bu^ 



Digitized by 



Google 



X3Sm OIL FIELDS OF WESTERN CANADA. 09 

however anxious, or instructire the enquiry may be to the 
earnest enquirer, the great length to which its discussion would 
lead, in order to give it any degree of justice, necessarily precludes 
the possibility of a further notice of the subject in this place. 

I shall therefore oondude this part of my subject with the 
advice that, having pointed out the formations and localities in 
which natural oil is known to exist, and may be expected to be 
found; and seeing also that reason and experience have con- 
firmed, the fiu5t, that^ it i9 at i>r alottg the crown of these 
arUielinaU that petroleum centres or collects ; we must, in order 
t0 be successful^ look for these anttcUnals in oil-hearing for- 
matums. They are sometimes (where not covered over "by too 
inueh drift) -marJsed lyg tliph^ elevations on the surface ; hut 
it is only from a minute examination and measurement of the 
artgular indinations of the sub-strata that the precise locality 
<3f these antielinals can he definitely determined. This is an 
^asy process when exposu/nes occur^ or facts noted, in deep bor- 
ings, For ify from the same surface level, several borings a/re 
made in an oil^earing neighborhood in various given diree- 
UonSy and the several depths of the same strata noted, it would 
he easy to determine the inclination of the underlying strata^ 
and where the crowns of the anticiinals are locate, and may 
he found, -and where borings may reasonably && expected to be 
suecessfat in the production ^f liquid petroleum. 

To iAioee who go exploring for oliier minerals, I wouH 
merely say: First acquire a sufficient knowledge of the rocky 
geological structure of the country, to enable you to readily 
distinguish the rock-masses of the various formations. Then, 
from comparison of circumstances, eeardi only in the matrix 
or veinstone of these formations, in which, from analogy, the 
-mineral searched for may be expected to be found, and do not 
go blindly and indiseriminatdy to work, as is too often the 
case, in a general search through aH the rocky formations, and 
Jt^l parts of i^m, for whai may be a physical impossibility iar 
ibiS rocky fitructure of that formalaoja to contaziL^^^^ ^^ GooqIc 



THE HAMILTON FORMATIOIf 

GonsistSi in Canada West, of all the strata betveea tbo 
Corniferous limestone and tl)e Genesee shale, and occupies the 
lowest pwdoi) of the saddlo-sl^ape^ depression, Of syndiiyal 
crossing the anticlinal, noticed while treating of the Conufierovs 
larmatioB, as crossing the peninsula from Lake Hipiron to Lake 
Erie, slid yrhiah separates the Corniferous into two areas. lo 
oonseqiience of supenncofohent drift deposits, it is not owj Uif 
determine the precise hoondaries of this formation. It, hpw* 
ever, crosses the cQ.untie8 of Norfol)^ £1^, Kent, MicUUeses^ 
Lai^bton, ai^d the southern pait of Huron* Exposures occur 
in seveii^ places at Bos^quet, a|id on the G* T. l^ailroa^ 
near the Widder station. Whiare exposed it consists of mi^ls 
and day, wit(i opo^ional beds of intereallated Umesto|ie, tho 
whole abounding ii^ fossils* Its thickness is shoot ^00 feeL 
It derives Its name from ^^ Hamilton,** a TiUs0» V» Madison 
oountj, N. Y., and must not ho confounded with ^^B^milto^ 
cit j<" in Qiinada West, whidi is situated on iA» lie<Bna fmrtoft^ 
tlon, and, geologicallr* mudi below the hoHiK^ of the Hsmiltpn 
formation* Anierjcau geologists usualli- ditide it into three 
groups, the Unrest ceo^sting of dark hituminous schists, and 
known as Marcellus shales ; the second Is mad^ up of argUlsr 
ceous and other shales, flags, and limestones, which are some* 
times OTerlaid by a .bed called the Tully liniestone. The third 
or upperfnost group c^i^nsists ef dwk shf^ee^ knoum as GenesM^ 
shales, Fbi<^ are sop)etii|iea, as with us, separated «nd ^Mised 
with the succeeding l^ortiige Mid Chemimg gvonp^ 

The first diTision is not known to vAief Oan|ida» h|it th« 
second and third do; and the third is classed with the suo^ 
ceeding formation, leading the seoond onlj to he Massed as n 
distinct lormation hereu It is tfurough this Hotmation that thii 
0^1 springs of Enniskillen, which are supposed to hate their 
aouree in the underlying Corniferous strata, take their rises 
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and in which aumfirous boringB and suriiico wellB hare been 
sunk to yariable depths, which in th«r descent, meeting with 
CftTities oonnected probab^ with iatidiaals, brmg to the s«r« 
&€e large quantities of crude oil, often acoerapaoied 1^ inflam* 
mabie gas and saline water. It would appear from the strata 
passed tiirough in sinking these wells and borings, that tho 
formation is orerlaid by a great drift deposit Tar jing from 60 
feet downward in thiekness, and that it is underlaid hj mudi 
soft shale, which at one place was penetrated to the depth of 
2U feet below 60 £»et of drift, without meeting with the lime- 
stone beneath.^ 

THE PORTAGE AND CHEMUNG GROUP 

Consiety in Wei^em Canada, of a lew is^ted patcbcA of 
highlj bitominous black shales, which are probably thii equi-. 
Y«Jent of the Geneseo slates so largely developed in Michigan, 
and other districts of the U. & These blaok shalM are met 
with at Cape Ipperwa^ or Kettle Point, in Bosanquet, on the 
c&cre of Lake Huron ; at Sing9t<m*s Mill% Bmt Creek, in 
Warwick ; and at Brenan's Mills, in Brooke. It is not impro« 
bable, however, that further exposures may yet be Ibund on 
the south side of the anticlinal near Lake Erie, underlying the 
drift At Kettle Point, where a vertical section of some twelve 
or fourteen feet, of very fissile, black, bituminous shale, wea- 
thering to a leaden grey, and stained by brown oxyd of iron 
are exposed, spheriddal concretions are found, whose fimded 
resemblance to inverted kettles, may have given rise to the 
name which the place bears. These shales abound in fossils 
and contain so much inflammable matter that they take fire 
and bum with a flame, after which they become brick-red. 

The black colour and inflammable characteristic of these 
shales, like those of the Utica Formation, have led many to 
suppose that coal-beds might be found in their vicinity. Be- 
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tween these shales, howeyer, and the nearest approach to the 
ooal horizon in the southern peninsula of Michigan, there is 
wanting, in Western Canada^ the remaining portion of this 
group, which in Michigan is 868 feet thick. Following tins in 
ascending order, we have what has been named the Napoleon 
(ht)up of sandstone, 128 feet thick ; then the Michigan salt 
group, 184 feet thick, which consists of marls, dolomites, and 
beds of gypsum, yielding brine springs of great strength and 
purity. To this again succeeds 66 feet of carboniferous lime- 
stone, and 105 feet of sandstone, making 840 feet, before 
reaching the coal measures of Michigan, on t^e west side of 
Lake Huron. And, on the south side of Lake Erie, we have 
above the Hamilton formation, and its overlying black shales, 
a thickness of more than 10,000 feet, of silidous and argil- 
laceous rooks, before reaching the coal measures of the Appa- 
lachian field. So that the probability of finding mineral coal 
in Western Canada is reduced to an almost physical impossi- 
bility, though greater quantities of an allied substance may be 
eventually found in greater abundance, in the drift and other 
deposits overlying the Oomiferous formation, as that region 
becomes more developed, and being the immediate production 
of the oil contained in that strata. 
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GLOSSARY.* 



Agats. — A name given to all varieties of qnarts, which have 

not a vitreous aspect 27, 28 . 14 

Alkaunb Waters. — Having the properties of an alkali 60 

Aluminum. — ^The metalic basis of almn , 10 

Aluvial. — ^A deposit of matter, transported by currents of 

water 27 28 

Amethyst Quartz. — ^From the Greek amithuatoa, not drunk. 

Beautiful purple, or violet coloured crystalized quartz. 

26, 27, 28 74 
Amtgdaloidai,. — ^From the Latin Amygdalwn, an almond rock, 

containing almond-shaped cavities, filled with mineral 27 84 
Akatomt. — The art of dissecting, and knowing the body. ... 8 

Anthbaoite. — ^A name given to coal 25 

Anticlinal. — Strata, raised along the centre, and dipping in 

two opposite directions, like the roof a house. . . 44, 46 

62, 68, 64, 67, 70, 71 86 

Afpalaohian.— Mountains, coal fields -. 72 

Aqueous. — ^Water ; applied to rocks deposited from water . '. . 17 
Arenaceous. — ^From the Latin arena sand; of the nature of sand 88 
Argillaceous. — ^From the Latin argUla, clay, clay rock .17, 28 66 

Arsenic— Mineral poison 26, 74, 84 88 

Asphaltum. — ^Mineral pitch 69, 86 86 

Auriferous. — ^From the Latin Aurvmf gold, and fero, I bear. 

Gold bearing rocks 28 

Azoic. — ^From the Greek A privative, and Z6on, life ; applied 

to rocks of ancient formations, without fossil remains . . 22 

Baryta. — ^A crystaline spar, used as white paint, and to adul- 
terate the same 26,28 75 
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92 OLOSSAAT. 

BA8ii.no. — ^A kard black grey tovgfa rock, of igneons ongin ... 2t 
BiNBOfo Acid. — ^A wMte erysUline solid, made from almond 

oil 65,62,67 

Bbstz.. — Emerald ; a valaabie gem, ccnnposed of ailica, 70 ; 

alumina, 19 ; gluciana, 14 « . , 7-5 

Bmixsjr. — A combustible mineral, composed of carbon, hydro- 
gen, and ozygea . , « , 28, 29, 81 32, 34, 37, 41, 44, 45, 

46, 47, 48, 65, 70, 71, 85 86 

Blmx Bat 28 7« 

Bi^AOK OzTDB or IftON.— ^Biadc magnetic, massire and sand like 19 

BuNML-^nlpfaaret of «inc .35, 97 82 

BoTAjnr. — ^From the Greek i^ofontf, plant; tlie study of plants.. 8 
BaflociA. — Angular pieces of rock, cemented together generaily 

'by limestone paste 39 

BannB.~^Water oontaimng salt 97 72 

BaooKYnxE '. .^1 87 

CAiKopa^.---^«wer or sAore :r6oent aqimal remfuns ........ ^ - * 26 

OAi.OAK^$ki;|.-^Po6^ea0iAg the ^qualities ^ onl^par ........... «34 46 

CAix3cuH.---'Fi!Omtheiiati«.C7<^^ .,^. ^0 

Calcifbeous.— Fprm.atiov .,..,..,..... ,. , 1:J5, ,10 26 

CALGaPA4t.'^Fi!0m X^atiA CMx, Ume, ^par o^twi«g carboni^te 

ofHmo ..•.......,.-,.• ,. ^35 89 

CAi.cn;B.-H^<4Qar^us spar^ .carbonate of lime 46 

CfE»pjr,~Frpip jAtin P/xrh* i^Hmml iBli.m»'0£^m- 

jpa«ry .^iwMnts?. .,.. ,,...,....«.. ^. ijyo, Ji, 63 ea 

CUnB^no AcJip.Tr:A jflomjWBWWkt ^ w^j^mJO^) i»»d .carbw (6) 

^^AXBmajt^ojwi IaiWTOiqPv-r-JFoi3ai|i1;loA. ...... . .,. . ,.. . . ... . ... a^ 72 

ClARBpirApgij PF.99P^-r-.aaUQda or.b»i3iJl»-(rf ,ow»m«rpe. , . . ,..., .€i# 

CAaB€i«pii:^^J<)Wi4T^ir.-TCoal4j«ar^ ..... ........ M 

dfLE^XO'Js.-r-Whit^, gKey, j^alp bke, jfif^, «^k, firom vhich 

^Iphajte of ^troatia is (w^net^d. . . ^ . . . , ..... . .97, 39 48 

C9AZ7 Fo»llA3»9Jf , . ..... ....,.., . . .Syj, 28 88 

Chalybeate Springs 80 

Chert. — ^A variety of quartzose rock, sometimes suitable for 

millstones 25,41,44 46 
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CoEMibAL Agxnct. — The pr6dii(nog- ekan of oiff . . . » ^ . . SO, (l^l 64 

GflEMICAL GONSTITIITION CHT THB EaKTR . . * . & 

Chijosidsb; — ^FroBi the Greek ehior^t^ gteeit, relating t» dilo* 

rite, an earthy mineTal • 11 

CalLORiNB;. — ^From the Greek cMoro^ green. ...••... 11 tH 

CHLORino. — ^Relating to greenish minerals 27 6G 

CHBoifiL^^rom the Greek chroma, otxloita* I* tf? 

Cmtosno tk&nc^-^A yahufeble iron ore; eontainmg dutodlio 

aeici ........................ .....;.. ..... n a*? 

<^iuicAVAa8.*-Sptittiog or frad;a!rli% kt piilriifieT |)liitttiM ....... W 

CLiNToir Formation ........... ...i ........*. tf. ....<...... . 33f 

' Goal SintAtA^-Hind the probable origin- of eoal .• ^ aS, ft^, 1^^ 68 71 
CoRAia>.-^From the Gerttmn ibbdoftt, ii (kr^l; ^ bfittie BEietid el^ 

ar reddish grey ooloor v ..... .^ ^ .•.ft 81^ 

GoNQLOMERATE. — ^Mixture of rocks in compact mass ' 23 

CoppuSR 19, 24, 26; 26, 27, 281, 4i, 82, M 8Sr 

GoRAfXiNB. — Gcmtainitiig eolTJAl remains 41 

CovjLU.—^TOta the Greek ktim, I ofnametii, and dU, die sea, 

rbcks formed by the'polypi 41 45 

CORN^Fl&OW FoRilAfib!! 41, 4B 10* 

GRETAC^ul-^FrOm the latin- crOa, chalk, relating to dkiaXk , . 2S 

Grinoids. — ^Etadiated fossil ts&ass!k . . .^ 45 

GiiTstActnnE Lhobstonb ............ .... . ... ....... ^, .23 -83 

PfcLTHTRSS;— 4!;alceroa8 shells, belonging to the class wikit, in 

tiie' TreotoDf fonauktien . £ ^t. .« . . «•« •>. . w . . . .-r. ;...««■ . S9 

Bkvonean Series • 4 .-« . « ^22)> 25 40 

PiAMONn;--^]^staii£ed CarbMi^ . .- .* . .^ • •• •••• ^ «.-.,<<< <^ «•.<*• .^ w 6® 

BoLeiim..^Magnesian limestone 26, 36,. 39^ 57 66 

Btks. — An ifttruslTe eom||aot rook. . . •'. « . . ^ ..«<..«... 4 .> .24 2) 

!EiJfiCTR0K&(AaNETi8M. — ^Thc phenomeioa procftieed wheii a Cof- 

fent of elebtric^y is ttliv^rding ktiy sabstance. 1^ 

Elziver 84 

llNORiNiTifiB.—- Fi^om the Greek irinoih, a llTy, ft genus of fossil 
Echinoderbis. The skeleton of this anSmal contains 

not leaa than 26,000 ];)ieces 41 
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94 GI.068ABT. 

EiroRnrAL. — ^From the Greek krinum, « Hly S9, 40 41 

Epidotb. — ^From the Greek epUUdoma, to increase 27 

EptoiUTS. — Crystals of doabtfal origin, containing snlphate of 

magnesia, or Epsom salts 4Y 

EEumyx 11 21 

Fkldspar. — ^A crystaline rock, composed of silica, alnminA 

and potash.. 10,18,28,41,66 89 

Frbugsnous. — ^Iron bearing 21 

Fluobine. — ^A constituent of flnor spar. 12 

Fluobspak. — A rock from which fluoric acid, Ac.,. is mann- 

lactored 26,28,'89.40 11 

Fossil. — ^Petrified remains of animal and vegetable matter ... 40 

FebnohBiyxb 18 24 

Galkni.— Sulphnret of lead 26, 27, 28, 85, 87, 88, 81 82 

Galtanibii. — ^From Odvani, a distinguished Italian philosopher ^8 
Garnet. — ^A handsome mineral, composed of the silicates of 

alumina, lime, iron and magnesia 88 

Gas. — ^From the German ^6u<, a spirit 81 

Glacial. — ^Made of ice, worn down by icebergs^ .... 19 

Gneiss. — ^A rock containing quartz, feldspar and mica, gener- 
ally stratified 18 

Gold.— The most valuable and longest known of metals . . 28, 

26,26,28,29,77 88 
Gbanitb. — Supposed primitive rock, composed of feldspar, 

quartz and mica 19 

Geafhite. — ^Mineralized carbon, known as black lead, or plum- 
bago 68,64 78 

Green Sand. — Sand coloured green by the silicate of iron. . * 27 
Greenstone. — ^A rough variety of trap rock, consisting chiefly 

of horn blonde 26 

Grindstones 88,41,88 89 

GuELPH Formation ". 86 82 

Gypsum.— Sulphate of Hme, plaster of Paris. 14, 86, 87, 88, 89, 72 78 

Hamilton Formation . . , ,..*..-...*...••..,,.. ,tfl 70. 
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HxAYT Spar. — ^Baryta, a rock £rom which carbonate and anl- 

phate of Barjrta are mannfactnred 26 28 

Heldkbbkbo Fobmation 89 89 

honkstonxs 24 25 

Hudson Biter Fobmation ...;..... 26, 82» 88 88 

HullCkmbnt 29, V9 80 

Htdrauuo. — ^From.the Qreek uddr, water» and aulo», a pipe, 

liquids in motion. ... 46 

Htdro-Garbonaobous. — Containing carbon and water... 48, 68 62 

Htdro-Chlorio Acid. — ^Mariatic acid 62 

Htdrauuo Cembnt 87, 88, 89, 46, 60 78 

HuROMiAN Formation ,24 79 

Htdrookn 11 

loNxoua. — ^Fire ; applied to rocks whose ori^ is attributed to 

the action of fire 19 20 

Iron 10, 26, 68, 78, 79, 80 88 

JuRASsio Formation. — ^From the Jura Mountains « . . . . 22 

Jasper. — ^A silicious mineral, of Tarious colours .26 81 

Kamanistiqva Biter 26, 76 86 

Labradorite 81 

Lanoastbr p 83 86 

Laurentian Formation 18^ 22 28 

Lead........... ...,..,...,19,28,26,26,81 82 

Limestone 27, 29, 47, 70, 82 88 

Lenticular. — ^Baised in the centre and tapering to a thin 

edge 86,87,46 47 

Lttholooioal.— -Fron Greek litho$, a stone, and logos a dis- 
course; writing on stone 80, 41 44 

LiTHOORApmo Stone 29, 80, 47 88 

LOCHIEL •«,• , ••••.••.•• 88 

Magnesium. — ^The Metalic bases of Magnesia . . • , 10 

]dAONBSiA.— A product of the metal Magnesium . . . . 11* 1?> ^ ^^ 
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tom«iB»twoestheiK>irer ofttigA«i<^0m ..4...r^...^.. 2^ 

Mabbia ^<..^« ««.«.«,.«.««« ,*.,*4^...*..i^,a»,« 84 

ttnonrir FoufAnoiv ......•.••»««•.•«».«'«« ^.v*' ^ ^.^ r^ ••#.•« . Sd 

Ksfloaoi€f.^AiiiBiaU of the middle pwiodfl^ Mag f&madt 

SfirrA]fowi8€.«— 'GbABge ^ lbrai« « »«••«<•« i- .. i. •*. • • .17, 21 25 

iiiBTicnao ^tinMBi'-^^^nhtitk lii^«*. .^i*v....4. 6^ 

MioA.— A ikio^ traD^>AreBt,' ibKilM fl^fiend, KMfd f^ elfior6> 

laa^Mii'D; And B*vy ehip windows, ^ « . .- . < i . . . 19*, 7^ 77 

MnnsiCAL Oo. . * ... .-. . . . . . • t. .... ..... . .-^. ...... * .; ... 8?^ «?«^ 

MnnEAAi.e«T . . .... ...... .-.•.-r. .r.-. .-.•. . .% . .-. w- .■.-.-.•,•. ; . . . . 8 

Michigan Salt Formation, and Coal Meabitbis 72 

MicmnoOTOir Isianp , * . 3S8, 14, 77, 84 87 

^OLTttbmtmt.'^A Mao tinged, bright foKated tii&ient^ of great 

▼atltie; resembles graphite • . 1^, 20 84 

KtuouL-^The centre flvooiid whieb mMter eoUeete » * . « . . w # r 41^ 

Niagara FoRicATioN 34,86 77 

KicKKL.-^A white metal; it is the basis of "German Siirei^ SIS 84 

NiFissoro Lake 24, 75, 77 81 

KiTROQts.^Ati elaaUc flMd or gfls ,' the basiis of nitric aoid ... 1% 
K'oi>mi:&.— Ffdih the Lktioi hodtu, A imob. It6tmd'k]:i6b-shaped 

miiieriato 40 

OIL CltiE^ . ,^ .•**.^».^.,......^.*..**.^#i. 84 

OiL.-u.Used at the tower of Babel ...«.«.« 4 ..,,,.^^.^ U 

** iKWALtltSSIN WSSTEBN CANADA 47,48,5^8^56 86 

** Theoriee lor <^ prodaatiQaaf .^.^ 65, 57,- 81^ 62^ dtt 66 

OkroNUAOifc Formation ««< .^^.^ •« #.*..*, ^^4,^^^. . 86 

O^ufA-^From two Gbeek. words, meaning eg^ «ad aiamf^ «|^ 

shaped. » •...••• •».•••»•.•.'•..#«- 86 

Organic — Fossil remains of organized being 17, 56 61 

Oribkant Formation i 40 

OiSBA VA . . . , i . * i • , 4 i , 88 
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OLOSSART. 97 

O&NABBUOk , . . . , 86 

Ottertail Lakb 89 

OtTE&HXA]> •••••••••••••••«••••••••••••••••••••••,•,« , 77 

OxYOBK. — ^A TiTifying gas, constlttstes oae-fifth of the atmos- 
phere; essential to lif« 10 6S 

PALiEozoio FoBMATioir.— From the Greek patois, ancient; and 

jsoicylik; ancient life.. « , 22 25 

Parma Foamaron , , 23 

PsABLSPAB.— Pearly rhombohedrons, with curved faces, related 

to the dolomite , 36 87 

Peat ,,^ 85 

Pbntameboub. — ^Fossil shells belonging to the JBraehiopoda 

class 88 89 

pEBicEAN Formation. — ^Afber the ancient kingdom of Permia. • 22 

.Petboleum. — In Yolcanos and primitive rock. « , , 23 

** An impure mineral oil .... 46, 48, 53, 57, 68, 60 

61,63,69,85 86 

PioIsLAiO) .,,..., .* 1....77 89 

I^OSFHORUS 12 68 

PLUHBAoa — ^From the Latin ^/um^tim, lead ; graphite 19 89 

Portage and Chemung Formation 71 

Potsdam Formation 24, 25 28 

Potassium. — A metal discovered in potash, by Sir H. Davy 

in 1807 11 

Quartz. — A siiicions rock of white and other colours . . 18, 28 46 
Quartzosb Baetdstons. — A compact rock, containig sllicia In 

excess.... 26 40 

QuxBEo Group 27 



77 

fiooFXVG iStJiTES 23, 25 86 

Boot River 77 

Sandstones 26, 26, 26, 27, 29, 82, 83, 40, 41, 61, 72 78 

SALiNB.--Sfllty, Toting to salt springs 87, 66, 71 72 

Sands-Rbkraotobt. — Capable of resisUng fire 26 
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96 OL08SABT. 

BahbtBat Vi 

SamvrosR. — ^From the Greek tchUtoi, split, tl^ty ^ 

goBiSTS. — ^From the Greek fekUtoB, split, plate-Uke S/^ 

Sklemjtb. — A Tsriety of gypsmn il, 74 S^ 

9KBFK!fTnnB.7-A handsome blackidi green .coloured, ooinpftct 

and fibrous rock 27 8^ 

SKTlfOYJB '. 80 84 

Shales. — Thin slaty rook masses 27 3^ 

Shkfpikld .«..••.•.•••■••.•••..•.•.•.••••..«•••••••*•.• 8o 

Sqjga.— From tUeK, flint, silicioin earth .10 S6 

Siucious. — Containing s3ioa» the component of glasff 17 23 

SiLUEiAN SxaiES. ^ 22, 25, Sa Sf> 

Silver .\. .28, 24, 26, 28, 84, 87, 88; 8^ 

" Glanok.— Sniphnret of silyer 2& 2S 

SoAPiTOira (J8e$ SieaiUe.) 

SoniuiL — Metalic basis of soda , 11 

South GBoaur ,.... 8(> 

South Sbeebbookk ....» 8(> 

SiATKS. — Rook, which can be ^yided into thin hiyers for 

roofing houses .' 27 

SpEOULAa Ieon .-^A yalnable ore, passing through many 

vaneties ...... 24 27 

l^BBlfB :.. 8^ 

SfheeoidaIi.. — Round, like a sphere -rr 

Steatkb.— Soapetone, a soap stone, easily cut, with greasy feel 88 

^ULPOATES. — ^Metals containing sulphur • $$ 

Suif hueio Acii>.— a destructiye compQuud liquid, contaisang 
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ERRATA. 



I^age 9, in the last line, for " compasdng'* read " composing/' 

" 10, in the 8th line from the bottom, omit the word *' iV* 

" 18, in the 12th line from the bottom, after " St. Lawrence," 
supply the word " and," 

•* 23, top line, for " mesasoic" read " mesozda" 

" 26, in the 18th line frt>m the top, and after the word " seiiei^' 
supply the following omission : " and the lower of these 
series will be sub-divided into the Potsdam, Galciferous, 
Chazy, Trenton, Utica, and Hudson River ; the Middle, 
into the Medina, Clinton, Niagara, and Guelph ; and 
the Upper Series, into the Onondaga and Lower Hel- 
derberg formations and groups." 

" 26, in the 4th line from the bottom, for " Greenyille" read 

" Grenville." 
" 38, in the 10th line, for " Normandy" read " Normanby." 
•• 52 4 B3,B6, for "Oxford" read" Orford." 
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